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Sir: 



Pursuant to 37 C.F.R. § 1.221(b), Applicants believe ilie Office has made material 



mistakes in the instant patent application publication and Applicants wish to correct these 
material mistakes. This Request is being made within two months from the date of the patent 
application publication and identifies the Office's material mistakes. 

Accordingly, please amend U.S. Patent Application Publication No. US 
2006/0235051 Al as follows: 
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AMENDMENTS TO THE SPECIFICATION : 

Please replace Paragraph [0003] with the following: 

[0003] The Orthopox genus (Orthopoxviridae) (Orthopoxyirida e ) is a member of the 
Poxviridae Poxyiridae family and the Choropoxivirinae subfamily. The genus consists of 
numerous viruses that cause significant disease in human and animal populations. Viruses in 
the orthopox genus include cowpox, monkeypox, vaccina, and variola (smallpox), all of 
which can infect humans. 

Please replace Paragraph [0010] with the following: 

[001 0] Cidofovir ([(S)-l-(3-hydroxy-2-phosphonylmethoxypropyl)cytosine] 
[HBMPC] [HPMPC]) is a nucleoside analog approved for treatment of CMV retinitis in 
AIDS patients. Cidofovir has been shown to have activity in vitro against a number of DNA 
containing viruses including adenovirus, herpesviruses, hep^dnaviruseSj polyom?.viruses > 
papillomaviruses, and ortho poxviruses (Bronson et al. (1990) Adv. Exp. Med, Biol. 278:277- 
83; De Clercq et al. (1987) Antiviral Res. 8:261-272; de Oliveira et al. (1996) Antiviral Res. 
31:165-172; Snoeck et al. (2001) Clin Infect. Dis. 33:597-602). Cidofovir has also been 
found to inhibit authentic variola virus replication (Smee et al. (2002) Antimicrob. Agents 
Chemother. 46:1329-1335). 

Please replace Paragraph [0011] with the following: 

[001 1] However, cidofovir administration is associated with a number of issues. 
Cidofovir is poorly bioavailable and must be administered intravenously (Lalezari La e zari et 
al. (1997) Ann. Intern. Med. 126:257-263). Moreover, cidofovir produces dose-limiting 
nephrotoxicity upon intravenous administration (Lalezari et al.). In addition, cidofovir- 
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resistance has been noted for multiple viruses. Cidofovir-resistant cowpox, monkeypox, 
vaccinia, and camelpox virus variants have been isolated in the laboratory by repeated 
passage in the presence of drug (Smee, supra). Cidofovir-resistance represents a significant 
limitation for use of this compound to treat orthopoxvirus replication. Thus, the poor 
bioavailability, need for intravenous administration, and prevalence of resistant virus 
underscores the need for development of additional and alternative therapies to treat 
orthopoxvirus infection. 

Please replace Paragraph [0021] with the following: 

[0021] or R3 and R4 Re taken together with the carbons to which they are attached 
form a cyclic structure selected from the group consisting of 



wherein R 7 , R 8 , R9, Rio, Rn, and R12 represent radicals that are independently selected from 
the group consisting of hydrogen and alkyl; 




R. 
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Please replace Paragraph [0029] with the following: 

[0029] In one aspect, the instant invention provides compounds of Formula I: 

wherein Ri, R2, R3, R4, R5, R6, and M are as defined above, with the proviso that said formula 
does include the compounds selected from the group consisting of N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-K3-dioxo-4,6-ethenocvcloprop[f]isoindol -2(l H)-vl)-4 -2(lH-yl) 4- 
pyridinecarboxamide; 4-bromo-N-(3,3a J 4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4 5 6- 
ethenocycloprop[f]- isoindol-2(lH)-yl)-benzamide; 3-bromo-N-(3,3a,4,4a,5 5 5a,6,6a- 
octahydro-i 5 3-dioxo-4,6-ethenocycloprop[ij- isoindoi-2(lH)-yi}-benzaniidc; 3-ch!oro-N= 
(3 5 3a 5 4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)-yl)- 
benzamide; N-(3 5 3a,4,4a,5,5a 5 6,6a-octahydro-l 5 3-dioxo-4,6-ethenocycloprop[fIisoindol- 
2(lH)-vl)-4 2(1 yl) 4 -pyridinecarboxamide; 4-bromo-N-(3,3a,4,4a ? 5 J 5a 5 6,6a-octahydro-l,3- 
dioxo-4,6-ethenocycIoprop[f]- isoindol-2(l H)-yl)-benzamide; 4-methoxy-N- 
(3,3a,4,4a 3 5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[- f]isoindol-2(lH)-yl)- 
benzamide; 4-bromo-N-(3 5 3a,4 5 4a,5 5 5a,6 5 6a-octahydro-l 5 3-dioxo-4 5 6-ethanocycloprop[f]- 
isoindol-2(lH)-yl)-benzamide; 3-bromo-N-(l , ? 3' 5 3 , a 5 4 , 5 7',7 , a-hexahydro-l , 5 3'- 
dioxospiro[cyclopropane-l,- 844J]methano[2H]isoindol]-2'-yl)-benzamide; N- 
(S^a^^a^^a^^a-octahydro-l^-dioxo^^-ethenocyclopropfflisoindol- -2(lH)-yl)- 
tricyclo[3.3.1 .13,7]decane-l-carboxamide and 4- bromo Bromo N -(h3,3aA7Ja-hexahydro- 
1 ,3-dioxo-4,7-methano-2H-isoindol-2-yl- )-benzamide. 
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Please replace Paragraph [0041] with the following: 

[0041] Another aspect of the invention includes the compounds selected from the 
group consisting of 4-trifluoromethyl-N-(3,3a,4,4a ) 5,5a,6 > 6a-octahydro-l,3-dioxo-4,6- 
ethenocy- c!oprop[f]isoindol-2(lH)-yI)-benzamide; 2-bromo-N-(3 5 3a,4,4a,5 J 5a J 6,6a- 
octahydro-l,3-dioxo-4,6-ethenocycloprop[f|-isoindol-2(lH)-yl)-berizamide; N- 
(3,3a,4,4a,5,5a,6,6a-octahvdro-K3-dioxo-4,6-ethenocvcloprop[f| isoindol soindol -2(1 H)-yl)- 

3- pyridinecarboxamide; N-(3,3a,4 5 4a,5,5a,6,6a-octahydro-l,3-dioxo-4 5 6- 
ethenocyc!oprop[f]isoindol- -2(1 H)-yl)-2-pyridinecarboxamide; 4-nitro-N- 
(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4 5 6-ethenocycIoprop[fl-isoindol-2(lH)-yI)- 
benzamide; 4-fluoro-N-(3 J 3a 3 4,4a > 5 5 5a J 6,6a-octahydro-l,3-dioxo-4,6-ethenocycIoprop[f- 
]isoindol-2(lH)-yl)-benzamide; 3-fluoro-N-(3,3aA4a,5,5aA6a-octahydro-13-dioxo-4,6- 
ethenocycioprop[f-] isoindoi suinuui -2(l H)-yl)-benzan~iide; 4-brorriG-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l,3-dioxo-4,6-ethanocycloprop[f]- isoindol-2(lH)-yl)-benzamide; 4-bromo-N- 
(l,3-(2H,3aH)-dioxo-4 J 8-ethenocyclohepta[c]pyrrolyl)-benzamide; 4-bromo-N-(octahydro- 
l,3-dioxo-2H-isoindol-2-yl)-benzamide; 4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3- 
dicarboximido-benzamide; 4-bromo-N-bicycIo[2.2.2]octane-2,3-dicarboximido-benzamide; 

4- cyano-N-(3 5 3a J 4 5 4a,5,5a 5 6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]-isoindol-2(lH)- 
yl)-benzamide; 4-trifluoromethyl-N-(3 5 3a J 4,4a J 5 5 5a,6 5 6a-octahydro-l,3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-benzamide; 4 trifluoromethyl-N-bicyc!o[2.2.2]oct-5-ene-2,3- 
dicarboximido-benzamide; and 4-trifluoromethyl-N-bicycIo[2.2.2]octane-2,3-dicarboximido- 
benzamide. 
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Please replace Paragraph [0092] with the following: 

[0092] b. Preparation of 4-bromo-N-(l,3-(2H,3aH)-dioxo-4 ) 8-ethenocyclohepta[c] 
pvrrolvl prrelyty-benzamide. A mixture of compound 16(a) (500 mg, 2.6 mmol) and 4- 
bromobenzoic hydrazide (587 mg 5 2.73 mmol) in ethanol (15 mL) (5 mL) was heated under 
argon overnight. The solvent was removed by rotary evaporation. Purification by column 
chromatography on silica gel using 1/1 hexane/ethyl acetate provided 683 mg (67%) of the 
product as a white solid. 

Please replace the following paragraph, below heading "Example 41," with the 
following: 

Preparation of 2 > 4-Dimethyl-N-(3,3a,4,4a 5 5 J 5a,6 5 6a-octahydro-l,3-dioxo-4,6- 
ethenocyclopr- op[f|isoindol- 2(lH)-yl 2( 1 R) - yl )-thiazole-5-carboxamide 
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Please replace Paragraph [0104] with the following: 

[0104] To determine the amount of vaccinia virus stock required to produce complete 
CPE in 3 days, Vero cell monolayers were seeded on to 96-well plates and infected with 2- 
fold serial dilutions of the vaccinia virus stock. At 3 days post-infection, the cultures were 
fixed with 5% glutaraldehyde and stained with 0.1% crystal violet. Virus-induced CPE was 
quantified spectrophometrically at OD570. From this analysis, a 1:800 dilution of vaccinia 
virus stock was chosen for use in the HTS assay. This amount of vaccinia virus represents a 
multiplicity of infection of approximately 0.1 PFU/cell. To establish the signal-to-noise ratio 
(S/N) of the 96-well assay and evaluate the well-to-well and assay-to-assay variability, six 
independent experiments were performed. Vero cell monolayers were infected with 1:800 
dilution of vaccinia virus stock. Each plate contained the following controls: quadruplicate 
virus- infected wells, quadruplicate uninfected cell wells and a dose response curve in 
duplicate for cidofovir (CDV) added at 300, 100, 30 and 10 \iM DAM , or phosphonoacetic 
acid (PAA) added at 2100, 714, 210, and 71 ^iM as reference standards. At day 3 post- 
infection, the plates were processed as described above. 
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Please replace the Abstract with the following: 

Methods of using di, tri, and tetracyclic acylhydrazide derivatives and analogs, as well 
as pharmaceutical compositions containing the same, for the treatment or prophylaxis of viral 
infections and diseases associated therewith, particularly those viral infections and associated 
diseases caused by the orthopoxvirus. 
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AMENDMENTS TO THE CLAIMS : 

This Listing of Claims will replace the published claims. 
LISTING OF CLAIMS : 

1 . (Currently Amended) A method of treating or preventing an infection caused 
by an orthopox virus in a living host having or susceptible to said infection, said method 
comprising administering to said living host a therapeutically effective amount of a 
compound having the formula: 



Ri and R 2 represent radicals independently selected from the group consisting of 
hydrogen and alkyl; 

R3 and R4 represent radicals independently selected from the group consisting of 
hydrogen and alkyl; or R3 and R4 R taken together with the carbons to which they are 
attached form a cyclic structure selected from the group consisting of 




wherein: 
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wherein R7, Rs, R9, Rio, R11, and R12 represent radicals that are independently selected from 
the group consisting of hydrogen and alkyl; 

R 5 represents a radical selected from the group consisting of hydrogen and alkyl; 

R6 represents a radical selected from the group consisting of straight- or branched 
chain alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted heteroaryl group selected from the 
group consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a substituted or 
unsubstituted arylalkyl group, and a substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group consisting of pyridine and thiophene; 

M is selected from the group consisting of 



R13, R| 4 , Ri5, and R]6 are independently selected from the group consisting of 
hydrogen and alkyl; 



wherein 
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said aryl group substituents and said arylalkyl group substituents being one or more 
radical(s) independently selected from the group consisting of a straight- or branched chain 
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, 
alkylsulfonyl, sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroarylalkyl group substituents being 
one or more radical(s) independently selected from the group consisting of a straight- or 
branched chain alkyl, hydroxy, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalkylamino, dialkylamino, aminoalkyl, nitro, 
amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

or a pharmaceutical ly acceptable salt thereof. 

2. (Original) A method of treating or preventing an infection caused by an 
orthopox virus in a living host having or susceptible to said infection, said method 
comprising administering to said living host a therapeutically effective amount of a 
compound having the formula: 




.H 



la 



wherein: 
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R6 represents a radical selected from the group consisting of straight- or branched 

chain alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted or 

unsubstituted aryl group, a substituted or unsubstituted heteroaryl group selected from the 

group consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 

isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazoIyl, and tetrazolyl; a substituted or 

unsubstituted arylalkyl group, and a substituted or unsubstituted heteroarylalkyl group, 

wherein the heteroaryl is selected from the group consisting pyridine and thiophene; 

said aryl group substituents and said arylalkyl group substituents being one or more 
radical(s) independently selected from the group consisting of a straight- or branched chain 
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, 
alkylsulfonyl, sulfonamide, and mercapto; 

<:atH hfttpmarvl ornun cnKctitiip»ntc unH cciiH Uf*if*mar\/]ci\lr\f\ amiin ciiKctitno>ntc K^inrr 

one or more radical(s) independently selected from the group consisting of a straight- or 
branched chain alkyl, hydroxy, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalkylamino, dialkylamino, aminoalkyl, nitro, 
amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

or a pharmaceutical^ acceptable salt thereof. 

3. (Original) A method of treating or preventing an infection caused by an 
orthopox virus in a living host having or susceptible to said infection, said method 
comprising administering to said living host a therapeutically effective amount of a 
compound having the formula: 
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wherein 

R<s represents a radical selected from the group consisting of straight- or branched 
chain alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted heteroaryl group selected from the 
group consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, isothiazolyi, 1,2,3-oxadiazoIy!, 1 ,2,3-ii iazolyl, and Letrazoiyi; a substituted or 
unsubstituted arylalkyl group, and a substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group consisting pyridine and thiophene; 

said aryl group substituents and said arylalkyl group substituents being one or more 
radical(s) independently selected from the group consisting of a straight- or branched chain 
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, 
alkylsulfonyl, sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroarylalkyl group substituents being 
one or more radical(s) independently selected from the group consisting of a straight- or 
branched chain alkyl, hydroxy, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
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polyfluoroalkoxy, carboxy, cyano, amino, monoalkylamino, dialkylamino, aminoalkyl, nitro, 
amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

or a pharmaceutical ly acceptable salt thereof 

4. (Original) The method of claim 1, wherein said compound is selected from the 
group consisting of: 

4-trifluoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocy- 
c loprop[f] isoindol-2( 1 H)-y I)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]isoindol- -2(lH)-yl)-4- 
py rid inecarboxam ide ; 

4-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocyclopropff]- isoindol- 
2(lH)-yl)-benzamide; 

3-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]- isoindol- 
2(lH)-yl)-benzamide; 

3-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

2-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]- isoindol- 
2(lH)-yl)-benzamide; 

2-chloro-N-(3 5 3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 
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4-chloro-N-(3, 3a,4,4a,5 5 5a,6,6a-octahydro-l 5 3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

N-(3,3a 5 4,4a,5 5 5a,6,6a-octahydro-l,3-dioxo-4 5 6-ethenocycloprop[f]isoindol- -2(lH)-yl)-3- 
pyridinecarboxamide; 

N-(3,3a 5 4 5 4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f|isoindoI- -2(lH)-yl)-2- 
pyridinecarboxamide; 

4-methoxy-N-(3 5 3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[- fjisoindol- 
2(lH)-yl)-benzamide; 

4-nitro-N-(3 5 3a,4 J 4a,5 5 5a,6,6a-octahydro-l,3-dioxo-4 5 6-ethenocycloprop[f]- isoindoI-2(lH)- 
yl)-benzamide; 

4-fluoro-N-(3,3a 5 4 s 4a,5,5a,6,6a-octahydro-l 5 3-dioxo-4 5 6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

3- fluoro-N-(3,3a,4 3 4a,5,5a ? 6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide;; 

4- bromo-N-(3 5 3a 5 4 5 4a,5,5a,6,6a-octahydro-l > 3-dioxo-4,6-ethanocycloprop[f]- isoindol- 
2(lH)-yI)-benzamide; 

4-bromo-N-(l,3-(2H,3aH)-dioxo-4,8-ethenocyclohepta[c]pyrrolyl)-benzamide; 4-bromo-N- 
(octahydro-l,3-dioxo-2H-isoindol-2-yI)-benzamide; 

4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide; 4-bromo-N- 
bicyclo[2.2.2]octane-2,3-dicarboximido-benzamide; 
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4-cyano-N-(3,3a,4 5 4a,5 5 5a,6 J 6a-octahydro-l ? 3-dioxo-4,6-ethenocycloprop[f]- isoindol-2(lH> 
yl)-benzamide; 

4-trifluoromethyl-N-(3,3a,4 5 4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-benzamide; 

4-methyI-N-(3,3a,4 J 4a,5,5a J 6,6a-octahydro-l 5 3-dioxo-4 J 6-ethenocycloprop[f« ]isoindol- 
2(lH)-yl)-benzamide; 

3- bromo-N-(r,3 , 5 3 , a,4 , 5 7 , 5 7 , a-hexahydro-r,3 , -dioxospiro[cyclopropane-l,- 8 f - 
^JJmethanopH^soindol^'-yO-benzamide; 

N^^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptflisoindol- -2(lH)-yI)- 
tricyc!o[3 .3. 1 . 1 3,7]decane- 1 -carboxamide; 

N-CS^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptfJisoindoI- -2(lH)-yl)- 
benzeneacetamide; 

4- bromo-N-(l,3 J 3a,4 5 7,7a-hexahydro-l,3-dioxo-4 ) 7-methano-2H-isoindol-2-yl- )-benzamide; 
2,4-dichloro-N-(l,3,3a 5 4 5 7 5 7a-hexahydro-l,3-dioxo-4,7-methano-2H-isoindol- -2-yl)- 
benzamide; 

4-trifluoromethyUN-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide; 4- 
trifluoromethyI-N-bicyclo[2.2.2]octane-2,3-dicarboximido-benzamide; and 

2,4-dimethyl-N-(3,3a,4,4a,5,5a J 6,6a-octahydro-l,3-dioxo-4 J 6-ethenocyclopr- op[f]isoindol- 
2(lH)-yl)-thiazole-5-carboxamide; or a pharmaceutical^ acceptable salt thereof. 
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5. (Original) The method of claim 1, wherein said compound is selected from the 
group consisting of 

4-trifluoromethyl-N-(3 > 3a,4,4a,5,5a > 6,6a-octahydro-l 5 3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-N-methyl-benzamide; 

44rifluoromethyl-N-(3 ) 3a,4,4a,5,5a,6 5 6a-octahydro-l 5 3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-N-ethyl-benzamide; 

4-trifluoromethyl-N-(3,3a,4 5 4a 5 5,5a,6,6a-octahydro-l > 3-dioxo-7,8-dimethyl- -4,6- 
ethenocyc!oprop[f]isoindoI-2(lH)-yI)-benzamide; 

4-trifluoromethy l-N-(3a,4,7,7a-tetrahydro-4,7-etheno- 1 H-isoindoI-2( 1 H)-y 1- )-benzamide; 

N^^a^^ajSjSa^^a-octahydro-l^-dioxo-^S-dimethyl^^-ethenocyclopr- op[f]isoindol- 
2(lH)-yl)-acetamide; 

N-(3,3a,4,4a,5 ) 5a,6,6a-octahydro-l,3-dioxo-7,8-dimethyl-4 5 6-ethenocyclopr- op[f]isoindol- 
2( 1 H)-yl)-but-3-enamide; 

N-(3,3a,4,4a,5,5a,6 ? 6a-octahydro-l,3-dioxo-7 ? 8-dimethyl-4,6-ethenocyclopr- op[f]isoindol- 
2(1 H)-yl)-cyclohexanecarboxamide; 

4-trifluoromethyl-N-(3,3a,4,4a J 5,5a 5 6 5 6a-octahydro-l,3-dioxo-7,8-dimethyl- -4,6- 
ethenocycloprop[f]isoindol-2(lH)-yl)-benzylacetamide; 

4-pyridyl-N-(3,3a,4 5 4a,5,5a,6,6a-octahydro-l,3-dioxo-7,8-dimethyl-4,6-eth- 
enocyc!oprop[f]isoindol-2(lH)-yl)-acetamide; and 
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3- thienyI-N-(3^a,4 3 4a,5,5a,6^ 

enocyc!oprop[f]isoindol-2(lH)-yl)-acetamide; or a pharmaceutical^ acceptable salt thereof 

6. (Original) The method of claim 1, wherein said compound is selected from the 
group consisting of 

4- trifluoromethyl-N-(3,3a ? 4 ? 4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-benzamide; 

4-bromo-N-(3,3a,4,4a,5 5 5a 5 6 3 6a-octahydro-l 5 3-dioxo-4 5 6-ethanocycloprop[f]- isoindol- 
2(lH)-yl)-benzamide; 

4-bromo-N-(octahydro-l,3-dioxo-2H-isoindol-2-yl)-benzamide; 

4- fluoro-N-(3 5 3a,4 J 4a,5,5a,6,6a-octahydro-l J 3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

5- fluoro-N-CS^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptf- ]isoindol-2(lH)- 
yl)-benzamide; 

N^^a^^a^^a^^a-octahydro-l^-dioxo^^-ethenocycloproptflisoindol- -2(lH)-yl)-4- 
pyridinecarboxamide; 

4-bromo-N-(3,3a > 4,4a,5 ? 5a,6,6a-octahydro-l J 3-dioxo-4 5 6-ethenocycloprop[f]- isoindol- 
2( 1 H)-yl)-benzamide; 

4-chloro-N-(33a,4 5 4a,5,5a,6,6a-octahydro-13-dioxo-4,6-ethenocycloprop[f-]isoindol-2(lH^ 
yl)-benzamide; 
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4-trifluoromethyl-N-bicyclo[2.2,2]oct-5-ene-2 J 3-dicarboximido-benzamide; and 4- 
trifluoromethyl-N-bicyclo[2.2.2]octane-2,3-dicarboximido-benzamide. 

7. (Original) The method of claim 1, wherein said living host is a mammal. 

8. (Original) The method of claim 1, wherein said living host is a human. 

9. (Original) The method of claim 1, wherein the orthopox virus is selected from the 
group consisting of aractuba virus, BeAn 58058 virus, buffalopox virus, camelpox virus, 
cantagalo orthopoxvirus, cowpox virus, Ectromelia virus, elephantpox virus, monkeypox 
virus, rabbitpox virus, raccoonpox virus, skunkpox virus, taterapox virus, vaccinia virus, 
smallpox virus, and volepox virus. 

10. (Original) The method of claim 9, wherein the orthopox virus is selected from the 
group consisting of vaccinia virus, cowpox virus, smallpox virus, monkeypox virus and 
camelpox virus. 

1 1 . (Original) The method of claim 1, wherein said compound is administered in unit 
dosage form containing about 0.125 to about 250 mg of said compound per kilogram of 
patient body weight per day. 

12. (Original) The method of claim 1 1, wherein said unit dosage includes a 
pharmaceutical ly acceptable carrier medium. 
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13. (Original) The method of claim 1, wherein said compound is administered in 
combination with at least one supplemental active agent selected from the group consisting of 
interferons, ribavirin, immunoglobulins, immunomodulators, anti-inflammatory agents, 
antibiotics, antivirals or anti-infectious agents. 

14. (Original)The method of claim 13, wherein said compound and said at least one 
supplemental active agent are administered simultaneously. 

15. (Currently Amended) The method of claim 1, wherein said route of 
administration is selected from the group consisting of orally, rectally, parenterally, 
intracistemally, intravaginally, intracisternallv intraperitoneal^ , locally or by inhalation. 

16. (Currently Amended) A pharmaceutical composition for the treatment of 
orthopoxvirus infections and diseases associated with such infections in a living host, said 
composition comprising a therapeutically effective amount of one or more of the compounds 
having the formula: 



Ri and R 2 represent radicals independently selected from the group consisting of 
hydrogen and alkyl; 




wherein: 
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R 3 and R4 represent radicals independently selected from the group consisting of 
hydrogen and alkyl; or 

R 3 and R4 taken together with the carbons to which they are attached form a cyclic 
structure selected from the group consisting of 



wherein R7 5 Rs, R9, Rio, Rn, and R12 represent radicals that are independently selected 
from the group consisting of hydrogen and alkyl; 

R 5 represents a radical selected from the group consisting of hydrogen and alkyl; 

R^ represents a radical selected from the group consisting of straight- or branched 
chain alkyl eAky, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted heteroaryl group selected from the 
group consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a substituted or 





DCDOCS/672634.1 



21 



Attorney's Docket No.: 704614-3015 
Application No.: 11/488,926 



unsubstituted arylalkyl group, and a substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group consisting pyridine and thiophene; 

M is selected from the group consisting of 



wherein Rn, Rh, Ri 5 , and Ri 6 are independently selected from the group consisting of 
hydrogen and alkyl; 

said aryl group substituents and said arylalkyl group substituents being one or more 
radical(s) independently selected from the group consisting of a straight- or branched chain 
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, 
alkylsulfonyl, sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroarylalkyl group substituents being 
one or more radical(s) independently selected from the group consisting of a straight- or 
branched chain alkyl, hydroxy, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalkylamino, dialkylamino, aminoalkyl, nitro, 
amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; or a pharmaceutical ly acceptable salt thereof and a 
pharmaceutical^ acceptable carrier medium. 
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17. (Currently Amended) The pharmaceutical composition of claim 16, wherein the 

compound is selected from the group consisting of: 

4-trifluoromethyl-N-(3,3a ) 4,4a 5 5,5a,6,6a-octahydro-l J 3-dioxo-4,6-ethenocy- 
c!oprop[f|isoindoI-2(lH)-yl)-benzamide; 

N^^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptflisoindol- -2(lH)-yI)-4- 
pyrid inecarboxam ide ; 

4- bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4 5 6-ethenocycloprop[f]- isoindol- 
2(lH)-yl)-benzamide; 

5- bromo-N^S^a^^ajS^a^^a-octahydro-US-dioxo^^-ethenocycloproptf]- isoindol- 
2(lH)-yl)-benzamide; 

3- chloro-N-(3,3a,4 5 4a 5 5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 

, ,l\ i ~ 

j i y-uvi i/.ai 1 1 lUU . 

2-bromo-N-(3,3a,4,4a,5,5a 5 6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]- isoindol- 
2( 1 H)-yl)-benzamide; 

2-chloro-N-(3,3a,4 5 4a 5 5 ? 5a,6,6a-octahydro-l 3 3-dioxo-4,6-*ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

4- chloro-N-(3,3a 5 4,4a,5 3 5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

N^jSa^^a^^a^^a-octahydro-l^-dioxo^^-ethenocycloproptflisoindol- -2(lH)-yI)-3- 
pyridinecarboxamide; 
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N^S^a^a^jSa^^a-octahydro-l^-dioxo^^-ethenocyclopropfflisoindol- -2(lH)-yI)-2- 

pyridinecarboxamide; 

4-methoxy-N-(3,3a,4 J 4a,5,5a ? 6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[- f]isoindol- 
2(lH)-yI)-benzamide; 

4-nitro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l ,3-dioxo-4,6-ethenocycloprop[f]- isoindol-2( 1 H)- 
yl)-benzamide; 

4- fluoro-N-(3,3a,4 5 4a,5,5a,6,6a-octahydro-l,3-dioxo-4 5 6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

5- fluoro-N^S^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptf- ]isoindol-2(lH)- 
yl)-benzamide; 

4-bromo-N-(3,3a 5 4,4a,5,5a,6 ? 6a-octahydro-l,3-dioxo-4,6-ethanocycloprop[fl- isoindol- 
2( i H)-yi)-benzamide; 

4-bromo-N-(l,3-(2H 5 3aH)-dioxo-4,8-ethenocycIohepta[c]pyrrolyI)-benzarnide; 4-bromo-N- 
(octahydro- 1 ,3-dioxo-2H-isoindol-2-yl yt)-benzamide; 

4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide; 4-bromo-N- 
bicycIo[2.2.2]octane-2,3-dicarboximido-benzamide; 

4-cyano-N-(3 5 3a,4,4a,5,5a,6,6a-octahydro-l J 3-dioxo-4,6-ethenocycloprop[f]- isoindoI-2(lH)- 
yl)-benzamide; 

4-trifluoromethyl-N-(3 5 3M 5 4a,5 5 5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-benzamide; 
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4-methyl-N-(3,3a } 4 5 4a,5,5a,6,6a-octah 
2( 1 H)-y I)-benzam ide; 

3- bromo-N-( 1 '^'^Vl'J'J'a-hexahydro- 1 \3'-dioxospiro[cyclopropane-l 8'- 
[4,7]methano[2H]isoindol]-2'-yl)-benzamide; 

N^^a^^a^^a^^a-octahydro-l^-dioxo^^-ethenocycloproplflisoindol- -2(lH)-yl)- 
tricycIo[3.3.1.13,7]decane-l-carboxamide; 

N^^a^^a^^a^^a-octahydro-l^-dioxo^^-ethenocyclopropfflisoindol- -2(lH)-yl)- 
benzeneacetamide; 

4- bromo-N-(13,3a,4JJa-hexahydro-13-dioxo-4J-methano-2H-isoindoI-2-yl-)-benzamide; 
2 ) 4-dichloro-N-(l 5 3 5 3a,4,7 5 7a-hexahydro-l,3-dioxo-4,7-methano-2H-isoindol- -2-yI)- 
benzamide; and 

2 5 4-dimethyi-N^3 J 3a 5 4 5 4a,5,5a J 6 5 6a-octahydro-l,3-dioxo-4 3 6-et^ op[f]isoindol- 
2(lH)-yl)-thiazole-5-carboxamide; or a pharmaceutical ly acceptable salt thereof. 

18. (Currently Amended) A compound having the formula: 



Ri and R2 represent radicals independently selected from the group consisting of 
hydrogen and alkyl; 




wherein: 
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R3 and R4 represent radicals independently selected from the group consisting of 

hydrogen and alkyl; 

or R 3 and R4 taken together with the carbons to which they are attached form a cyclic 
structure selected from the group consisting of 




wherein R 7 , R 8 , R 9 , Rio, R11, and R12 represent radicals that are independently selected 
from the group consisting of hydrogen and alky!; 

R 5 represents a radical selected from the group consisting of hydrogen and alkyl; 

R6 represents a radical selected from the group consisting of straight- or branched 
chain alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted heteroaryl group selected from the 
group consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a substituted or 
unsubstituted arylalkyl group, and a substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group consisting pyridine and thiophene; 

M is selected from the group consisting of 
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R Rl4 R 15 D 
13 / I O R 13 I 



wherein R ]3 , Ru, R15, and R 16 are independently selected from the group consisting of 
hydrogen and alkyl; 

said aryl group substituents and said arylalkyl group substituents being one or more 
radical(s) independently selected from the group consisting of a straight- or branched chain 
alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, 
alkylsulfonyl, sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroarylalkyl group substituents being 
one or more radical(s) independently selected from the group consisting of a straight- or 
branched chain alkyl, hydroxy, alkoxy, alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalkylamino, dialkylamino, aminoalkyl, nitro, 
amido, amidoalkyl, amidino, carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

or a pharmaceutically acceptable salt thereof, with the proviso that said formula does 
include the compounds selected from the group consisting of N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l,3-dioxo-4,6-ethenocycloprop[f]isoindol- -2(lH)-yl)-4-pyridinecarboxamide; 4- 
bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f)- isoindol-2(lH)- 
yl)-benzamide; 3-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]- 
isoindol-2(lH)-yl)-benzamide; 3-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
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ethenocycloprop[f- ]isoindoI-2(lH)-yl)-benzamide; N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3- 

dioxo-4,6-ethenocycloprop[f]isoindoI- -2(lH)-yl)-4-pyridinecarboxamide; 4-bromo-N- 

(S^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptf)- isoindol-2(lH)-yI)- 

benzamide; 4-methoxy-N-(3,3a,4,4a,5 ) 5a,6,6a-octahydro-l,3-dioxo-4 5 6-ethenocycIoprop[- 

f]isoindoI-2(lH)-yl)-benzamide; 4-bromo-N-(3,3a > 4,4a ? 5,5a,6 ) 6a-octahydro-l,3-dioxo-4,6- 

ethanocycloprop[f]- isoindol-2(lH)-yl)-benzamide; 3-bromo-N-(1^3\3'a,4^7\7'a-hexahydro- 

l\3'-dioxospiro[cyclopropane-l,- S'-^^Jmethano^HJisoindolJ^'-yO-benzamide; N- 

(S^a^^a^jSa^^a-octahydro-l^-dioxo^^-ethenocycloproptflisoindol- -2(lH)-yl)- 

tricyclo[3 .3.1.1 3,7]decane- 1 -carboxamide and 4- bromo Bromo-N-( 1 ,3,3a,4,7,7a-hexahydro- 

1 ,3-dioxo-4,7-methano-2H-isoindol-2-yl- )-benzamide. 

19. (Original) A compound selected from the group consisting of: 4-trifluoromethyI- 
N^^a^^a^^Sa^^a-octahydro-l^-dioxo^^-ethenocy- cloprop[f]isoindol-2(lH)-yl)- 

benzamide; 

2-bromo-N-(3,3a 5 4 5 4a,5,5a 5 6,6a-octahydro-l > 3-dioxo-4 s 6-ethenocycloprop[f]- isoindol- 
2(lH)-yl)-benzamide; 

N-(3 5 3a,4 5 4a,5 5 5a,6,6a-octahydro-l 5 3-dioxo-4 5 6-ethenocycloprop[f]isoindol- -2(lH)-yI)-3- 
pyridinecarboxamide; 

N^^a^^a^^a^^a-octahydro-l^-dioxo^^-ethenocyclopropfflisoindol- -2(lH)-yl)-2- 
py rid inecarboxam ide ; 

4-nitro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l 5 3-dioxo-4 J 6-ethenocycloprop[f]- isoindoI-2(lH)- 
yl)-benzamide; 
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4- fluoro-N-(33aA4a,5,5a 5 6 5 6a-octahydro-13-dioxo-4 5 6-ethenocycloprop[f- ]isoindol-2(lH)- 
yl)-benzamide; 

5- fluoro-N-CS^a^^ajSjSa^^a-octahydro-l^-dioxo^^-ethenocyclopropff- ]isoindol-2(lH)- 
yl)-benzamide; 

4-bromo-N-(3,3a,4,4a 5 5,5a,6,6a-octahydro-l ) 3-dioxo-4,6-ethanocycloprop[f|- isoindol- 
2( 1 H)-yl)-benzamide; 

4-bromo-N-( 1 ,3-(2H,3aH)-dioxo-4,8-ethenocyclohepta[c]pyiroIyI)-benzamide; 4-bromo-N- 
(octahydro-l,3-dioxo-2H-isoindol-2-yI)-benzamide; 

4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide; 4-bromo-N- 
bicyclo[2.2.2]octane-2,3-dicarboximido-benzamide; 

4-cyano-N-(3 5 3a 5 4,4a 5 5 ? 5a,6,6a-octahydro-l ) 3-dioxo-4,6-ethenocycloprop[f]- isoindol-2(lH)- 
yi)-benzamide; 

4-trifluoromethyI-N-(3 ? 3a 5 4 ? 4a,5,5a 5 6,6a-octahydro-l 5 3-dioxo-4,6-ethenocy- 
cloprop[f]isoindoI-2(lH)-yl)-benzamide; 

4-trifluoromethyl-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide; 4- 
trifluoromethyl-N-bicyclo[2.2.2]octane-2,3-dicarboximido-benzamide; and 

2,4-dimethyl-N-(3,3a,4 5 4a,5,5a,6 5 6a-octahydro-l,3-dioxo-4,6-ethenocyclopr- op[f]isoindol- 
2(lH)-yl)-thiazole-5-carboxamide. 
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REMARKS 



Pursuant to 37 C.F.R. § 1.221(b), Applicants believe the Office has made material 
- mistakes in the patent application publication and Applicants wish to correct these material 
mistakes. This Request is being made within two months from the date of the patent 
application publication and identifies the Office's material mistakes. Since these errors were 
the result of the Patent Office's publication process, no fee is required. However, the Director 
is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. 50-25 1 8. 

In the event that there are any questions relating to this Request or to the application 
in general, it would be appreciated if the Examiner would contact the undersigned attorney by 
telephone at (202) 373-6000 so that prosecution of the application may be expedited. 



Bingham McCutchen LLP 

Three Embarcadero Center 

San Francisco, California 941 1 1-4067 

Local Telephone: (202) 373-6000 

Local Facsimile: (202) 373-6001 



Respectfully submitted, 
Bingham McCutchen, LLP 



Date: December 19, 2006 



By: 
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by the orthopoxvirus. C&OS&K 
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COMPOUNDS, COMPOSITIONS, AND METHODS 
FOR TREATMENT AND PREVENTION OF 
ORTHOPOXVIRUS INFECTIONS AND 
ASSOCIATED DISEASES 

[0001] This application claims the benefit of U.S. Provi- 
sional Application No. 60/480,182, filed Jun. 20, 2003, 
which is incorporated by reference herein in its entirety, 

FIELD OF THE INVENTION 

[0002] The present invention relates to the use of di, tri, 
and tetracyclic acylhydrazide derivatives and analogs, as 
well as compositions containing the same, for the treatment 
or prophylaxis of viral infections and diseases associated 
therewith, particularly those viral infections and associated 
diseases caused by the orthopoxvirus. 

BACKGROUND OF THE INVENTION 

OrTTttpowirifllad 

"D / >k**'A \0 [*W03] The Orthopox genus ( Qrthopoxyiridae ) is a mem- 
VuXV\i iCulo ker 0 f me Poxyirida c family and the Choropoxivirinae 
subfamily. The genus consists of numerous viruses that 
cause significant disease in human and animal populations. 
Viruses in the orthopox genus include cowpox, monkeypox, 
vaccina, and variola (smallpox), all of which can infect 
humans. 

[0004] The smallpox (variola) virus is of particular impor- 
tance. Recent concerns over the use of smallpox virus as a 
biological weapon has underscored the necessity of devel- 
oping small molecule therapeutics that target orthopoxvi- 
ruses. Variola vims is hiohlv transmissihlft ?nrj CBUS*?? Severe 
disease in humans resulting in high mortality rates (Hend- 
erson et al. (1999) JAMA. 281:2127-2137). Moreover, there 
is precedent for use of variola virus as a biological weapon. 
During the French and Indian wars (1754-1765), British 
soldiers distributed blankets used by smallpox patients to 
American Indians in order to establish epidemics (Stern, E. 
W. and Stern A. E. 1945. The effect of smallpox on the 
destiny of the Amerindian. Boston). The resulting outbreaks 
caused 50% mortality in some Indian tribes (Stern, E. W. and 
Stern A. E.). More recently, the Soviet government launched 
a program to produce highly virulent weaponized forms of 
variola in aerosolized suspensions (Henderson, supra). Of 
more concern is the observation that recombinant forms of 
poxvirus have been developed that have the potential of 
causing disease in vaccinated animals (Jackson et al. (2001) 
J. Virol., 75:1205-1210). 

[0005] The smallpox vaccine program was terminated in 
1972; thus, many individuals are no longer immune to 
smallpox infection. Even vaccinated individuals may no 
longer be fully protected, especially against highly virulent 
or recombinant strains of virus (Downie and McCarthy. 
(1958) J Hyg. 56:479-487; Jackson, supra). Therefore, mor- 
tality rates would be high if variola virus were reintroduced 
into the human population either deliberately or acciden- 
tally. 

[0006] Variola virus is naturally transmitted via aero- 
solized droplets to the respiratory mucosa where replication 
in lymph tissue produces asymptomatic infection that lasts 
1 -3 days. Virus is disseminated through the lymph to the skin 
where replication in the small dermal blood vessels and 
subsequent infection and lysis of adjacent epidermal cells 
produces skin lesions (Moss, B. (1990) P o xyiridoo and Their 



Replication, 2079-2111. In B. N. Fields and D. M. Knipe 
(eds.), Fields Virology. Raven Press, Ltd., New York). Two 
forms of disease are associated with variola virus infection; 
variola major, the most common form of disease, which 
produces a 30% mortality rate and variola minor, which is 
less prevalent and rarely leads to death (<1%). Mortality is 
the result of disseminated intravascular coagulation, 
hypotension, and cardiovascular collapse, that can be exac- 
erbated by clotting defects in the rare hemorrhagic type of 
smallpox (Moss, supra). 

[0007] A recent outbreak of monkeypox virus underscores 
the need for developing small molecule therapeutics that 
target viruses in the orthpox genus. Appearance of monkey- 
pox in the US represents an emerging infection. Monkeypox 
and smallpox cause similar diseases in humans, however 
mortality for monkeypox is lower (1%). 

[0008] Vaccination is the current means for preventing 
orthopox virus disease, particularly smallpox disease. The 
smallpox vaccine was developed using attenuated strains of 
vaccinia virus that replicate locally and provide protective 
immunity against variola virus in greater than 95% of 
vaccinated individuals (Modi in (2001 ) MMWR (Morb Mort 
Wkly Rep) 50:1-25). Adverse advents associated with vac- 
cination occur frequently (1:5000) and include generalized 
vaccinia and inadvertent transfer of vaccinia from the vac- 
cination site. More serious complications such as encepha- 
litis occur at a rate of 1:300,000, which is often fatal 
(Mcdlin, supra). The risk cf adverse events is even more 
pronounced in immunocompromised individuals (Engler et 
al. (2002) J Allergy Clin Immunol. 110:357-365). Thus, 
vaccination is contraindicated for people with AIDS or 
allergic skin diseases (Engler et al.). While protective immu- 
nity lasts for many years, the antibody response to smallpox 
vaccination is significantly reduced 10 to 15 years post 
inoculation (Downie, supra). In addition, vaccination may 
not be protective against recombinant forms of ortho pox- 
virus. A recent study showed that recombinant forms of 
mousepox virus that express 1L-4 cause death in vaccinated 
mice (Jackson, supra). Given the side effects associated with 
vaccination, contraindication of immunocompromised indi- 
viduals, and inability to protect against recombinant strains 
of virus, better preventatives and/or new therapeutics for 
treatment of smallpox virus infection are needed. 

[0009] Vaccinia virus immunoglobulin (VIG) has been 
used for the treatment of post-vaccination complications. 
VIG is an isotonic sterile solution of immunoglobulin frac- 
tion of plasma derived from individuals who received the 
vaccinia virus vaccine. It is used to treat eczema vaccinatum 
and some forms of progressive vaccinia. Since this product 
is available in limited quantities and difficult to obtain, it has 
not been indicated for use in the event of a generalized 
smallpox outbreak (Modi in, supra). 

[0010] Cidofovir ([(S)-l-(3-hydroxy-2-phosphonyl- L xDt\KVC 
methoxypropyl)cytosine][I IDMPC]) is a nucleoside analog iti' ' * 
approved for treatment of CMV retinitis in AIDS patients. 
Cidofovir has been shown to have activity in vitro against a 
number of DNA containing viruses including adenovirus, 
herpesviruses, hepadnaviruses, polyomaviruses, papilloma- 
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viruses, and ortho poxviruses (Bronson et al. (1990) Adv. 
Exp. Med. Biol. 278:277-83; De Clercq et al. (1987) Anti- 
viral Res. 8:261-272; deOliveira et al. ( 1 996) Antiviral Res. 
31:165-172; Snoeck et al. (2001) Clin Infect. Dis. 33:597- 
602). Cidofovir has also been found to inhibit authentic 
variola virus replication (Smee et al. (2002) Antimicrob. 
Agents Chemother. 46:1329-1335). 

[0011] However, cidofovir administration is associated 
with a number of issues. Cidofovir is poorly bioavailable 
and must be administered intravenously ( Laoeori et al. 
(1997) Ann. Intern. Med. 126:257-263). Moreover, cido- 
fovir produces dose-limiting nephrotoxicity upon intrave- 
nous administration (Lalezari et al.). In addition, cidofovir- 
resistance has been noted for multiple viruses. Cidofovir- 
resistant cowpox, monkeypox, vaccinia, and camelpox virus 
variants have been isolated in the laboratory by repeated 
passage in the presence of drug (Smee, supra). Cidofovir- 
resistance represents a significant limitation for use of this 
compound to treat orthopoxvirus replication. Thus, the poor 
bioavailability, need for intravenous administration, and 
prevalence of resistant virus underscores the need for devel- 
opment of additional and alternative therapies to treat ortho- 
poxvirus infection. 

[0012] In addition to viral polymerase inhibitors such as 
cidofovir, a number of other compounds have been reported 
to inhibit orthopoxvirus replication (De Clercq. (2001) Clin 
Microbiol. Rev. 14:382-397). Historically, methisazone, the 
prototypical thiosemicarbazone, has been used in the pro- 
phylactic treatment of smallpox infections (Bauer et al. 
(1969) Am. J Epidemiol. 90:130-145). However, this com- 
pound class has not garnered much attention since the 
eradication of smallpox due to generally unacceptable side 
effects such as severe nausea and vomiting. Mechanism of 
action studies suggest that methisazone interferes with trans- 
lation of L genes (De Clercq (2001), supra). Like cidofovir, 
methisazone is a relatively non-specific antiviral compound 
and can inhibit a number of other viruses including aden- 
oviruses, picornaviruses, reo viruses, arboviruses, and myx- 
oviruses (Id.). 

[0013] Another class of compounds potentially useful for 
the treatment of poxviruses is represented by inhibitors of 
S-adenosylhomocysteine hydrolase (SAH). This enzyme is 
responsible for the conversion of S-adenosylhomocysteine 
to adenosine and homocysteine, a necessary step in the 
methylation and maturation of viral mRNA. Inhibitors of 
this enzyme have shown efficacy at inhibiting vaccinia virus 
in vitro and in vivo (De Clercq et al. (1998) Nucleosides 
Nucleotides. 17:625-634.). Structurally, all active inhibitors 
reported to date are analogues of the nucleoside adenosine. 
Many are carbocyclic derivatives, exemplified by Neplana- 
cin A and 3-Deazaneplanacin A. While these compounds 
have shown some efficacy in animal models, like many 
nucleoside analogues, they suffer from general toxicity 
and/or poor pharmacokinetic properties (Coulombe et al. 
(1995) Eur. J Drug Metab Pharmacokinet. 20:197-202; 
Obara et al. (1996) J Med. Chem. 39:3847-3852). It is 
unlikely that these compounds can be administered orally, 
and it is currently unclear whether they can act prophylac- 
tically against smallpox infections. Identification of non- 
nucleoside inhibitors of SAH hydrolase, and other chemi- 
cally tractable variola virus genome targets that are orally 
bioavailable and possess desirable pharmacokinetic (PK) 
and absorption, distribution, metabolism, elimination 



(ADME) properties would be a significant improvement 
over the reported nucleoside analogues. In summary, cur- 
rently available compounds that inhibit smallpox virus rep- 
lication are generally non-specific and suffer from use 
limiting toxicities and/or questionable efficacies. 

[0014] In U.S. Pat. No. 6,433,016 (Aug. 13, 2002) and 
U.S. Application Publication 2002/0193443 Al (published 
Dec. 19, 2002) a series of imidodisulfamide derivatives are 
described as being useful for orthopox virus infections. 

[0015] New therapies and preventatives are clearly needed 
for infections and diseases caused by orthopoxvirus infec- 
tion. 

[001 6] Several orthopoxviruses, including cowpox, mon- 
keypox, camelpox, variola, and probably most other mam- 
malian orthopoxviruses, can be grown readily in cell culture 
and produce robust cytopathic effect (CPE) in 3 to 5 days. 
Since this CPE is directly related to viral replication, com- 
pounds that inhibit virus replication in cell culture can be 
identified readily as conferring protection from virus-in- 
duced CPE (although it is theoretically possible to inhibit 
CPE without inhibiting virus replication). Moreover, com- 
pounds having identified activity against cowpox virus will 
also likely be active against human variola virus given the 
high degree of homology (>95%) between these two 
viruseshe replication proteins of orthopoxviruses are highly 
homologous. In general, the viruses diverge in regions of 
their genomes thai encode inununu-mouuiaiury fuuciiuiis 
(host-specific). Additionally, many compounds have been 
identified in the literature that inhibit orthopoxvirus repli- 
cation in cell culture and there are few, if any, examples were 
a compound is dramatically more potent against a one 
species of orthopoxvirus and not the others 

SUMMARY OF THE INVENTION 

[0017] The present invention provides compounds and 
compositions and/or methods for the treatment and prophy- 
laxis of viral infections, as well as diseases associated with 
viral infections in living hosts. The compounds of the 
invention are of the following general formula: 



R 2 R4 



r 

M 



< X 

N — N 



N — N 



[0018] wherein: 

[0019] R, and R 2 represent radicals independently selected 
from the group consisting of hydrogen and alkyl; 

[0020] R 3 and 1^, represent radicals independently selected 
from the group consisting of hydrogen and alky; 
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[0021] or R 3 and^ taken together with the carbons to 
which they are attached form a cyclic structure selected from 
the group consisting of 




[0026] said heteroaryl group substituents and said het- 
eroarylalkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, alkoxy- 
alkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoro- 
alkoxy, carboxy, cyano, amino, monoalkylamino, dialky- 
lamino, aminoalkyl, nitro, amido, amidoalkyl, carboxamide, 
alkylthio, alkylsulfinyl, alkyl sulfonyl, sulfonamide, and 
mercapto; 

[0027] or a pharmaceutically acceptable salt thereof. 

[0028] The invention also relates to pharmaceutical com- 
positions containing the antiviral compounds of Formula I 
and the corresponding methods of use for treating and 
preventing infections caused by orthopox viruses. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] In one aspect, the instant invention provides com- 
pounds of Formula I: 



wherein R 7 , R 8 , R$, R 10 , K x „ and R, 2 represent radicals that 
are independently selected from the group consisting of 
hydrogen and alkyl; 

[0022] R 5 represents a radical selected from the group 



[0023] R 6 represents a radical selected from the group 
consisting of straight- or branched chain alkyl, cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted 
or unsubstituted aryl group, a substituted or unsubstituted 
heteroaryl group selected from the group consisting of furyl, 
thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, 
pyrazolyl, isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3- 
triazolyl, and tetrazolyl; a substituted or unsubstituted ary- 
lalkyl group, and a substituted or unsubstituted heteroary- 
lalkyl group, wherein the heteroaryl is selected from the 
group consisting pyridine and thiophene; 

[0024] M is selected from the group consisting of 



\ 4 /" IW ^R M 

r^ R|6 and > r . 



wherein R 13 , R i4 , R l5 , and R 10 are independently selected 
from the group consisting of hydrogen and alkyl; 

[0025] said aryl group substituents and said arylalkyl 
group substituents being one or more radical(s) indepen- 
dently selected from the group consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, 
halogen, polyfluoroalkyl, polyfluoroalkoxy, carboxy, cyano, 
nitro, amido, amidoalkyl, carboxamide, alkylthio, alkylsulfi- 
nyl, alkyl sulfonyl, sulfonamide, and mercapto; 



r 

M 



R 2 R4 JO 



< A 

N— N R<s 

J J 

*5 



wherein R 1} R 2 , R 3 , R 4 , R 5 , R 6 , and M are as defined above, 
with the proviso that said formula does include the com- 
pounds selected from the group consisting of N-(3,3a,4,4a, 
5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f) 
isoindol- 2( l H y ifr-4-pyridinecarboxamide; 4-bromo-N-(3, 
3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop 
[f]isoindol-2( 1 H)-yl)-benzamide; 3-bromo-N-(3,3a,4,4a,5, 
5a, 6,6a-octahydro- 1 , 3-dioxo -4, 6-ethenocycloprop[ f] 
isoindol-2(lH)-yl)-benzamide; 3-chloro-N-(3,3a,4,4a,5,5a, 
6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f)isoindol 
2(1 H)-yl)-benzamide; N-(3,3a,4,4a,5,5a,6,6a-octahydro-l 

3- dioxo-4,6-emenocycloprop[t^isoindol-2(+-yty-4- 
pyridinecarboxamide; 4-bromo-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l,3-dioxo-4,6-ethenocycloprop[f]isoindol- 

2(1 H)-yl)-benzamide; 4-methoxy-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro- 1 ,3-dioxo-4 ,6-ethenocycloprop[f]isoindo 1 - 
2(1 H)-yl)-benzamide; 4-bromo-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l,3-dioxo-4,6-ethanocycloprop[f]isoindol- 
2(lH)-yl)-benzamide; 3-bromo-N-(l\3\3 , a,4\7\7 f a- 
hexahydro-r,3'-dioxospiro[cyclopropane- 1 ,8'-[4,7]methano 
[2H]isoindol]-2'-yl)-benzamide; N-(3,3a,4,4a,5,5a,6,6a- 
octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f]isoindol - 
2(1 H)-yl)-tricyclo[3.3. 1 . 1 3,7]decane- 1 -carboxamide and 

4- Bromo-N-(l ,3,3a,4,7,7a-hexahydro- 1 ,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)-benzamide. 
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[0030] Preferred compounds of Formula I include the 
compounds of Formula la: 

la 




R6 



wherein: 

[0031] R 6 represents a radical selected from the group 
consisting of straight- or branched chain allyl, cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted 
or unsubstituted aryl group, a substituted or unsubstituted 
heteroaryl group selected from the group consisting of furyl, 
thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, 
pyrazolyl, isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3- 
triazolyl, and tetrazolyl; a substituted or unsubstituted ary- 
lalkyl group, and a substituted or unsubstituted heteroary- 
lalkyl group, wherein the heteroaryl is selected from the 
group consisting pyridine and thiophene; 

[0032] said aryl group substituents and said arylalkyl 
group substituents being one or more radical(s) indepen- 
dently selected from the group consisting of 2 straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, 
halogen, polyfluoroalkyl, polyfluoroalkoxy, carboxy, cyano, 
nitro, amido, amidoalkyl, carboxamide, alkylthio, alkylsulfi- 
nyl, alkyl sulfonyl, sulfonamide, and mercapto; 

[0033] said heteroaryl group substituents and said het- 
eroarylalkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, alkoxy- 
alkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoro- 
alkoxy, carboxy, cyano, amino, monoalkylamino, dialky- 
lamino, aminoalkyl, nitro, amido, amidoalkyl, carboxamide, 
alkylthio, alkylsulfinyl, alkylsulfonyl, sulfonamide, and 
mercapto; 

[0034] or a pharmaceutical ly acceptable salt thereof. 

[0035] Another preferred aspect of the invention includes 
the compounds of Formula lb: 



lb 




*6 



wherein: 

[0036] R 6 represents a radical selected from the group 
consisting of straight- or branched chain alkyl, cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a substituted 
or unsubstituted aryl group, a substituted or unsubstituted 
heteroaryl group selected from the group consisting of furyl, 
thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, 
pyrazolyl, isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3- 
triazolyl, and tetrazolyl; a substituted or unsubstituted ary- 
lalkyl group, and a substituted or unsubstituted heteroary- 
lalkyl group, wherein the heteroaryl is selected from the 
group consisting pyridine and thiophene; 

[0037] said aryl group substituents and said arylalkyl 
group substituents being one or more radical (s) indepen- 
dently selected from the group consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, 
halogen, polyfluoroalkyl, polyfluoroalkoxy, carboxy, cyano, 
nitro, amido, amidoalkyl, carboxamide, alkylthio, alkylsulfi- 
nyl, alkylsulfonyl, sulfonamide, and mercapto; 

[0038] said heteroaryl group substituents and said het- 
eroarylalkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, alkoxy- 
alkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, polyfluoro- 
alkoxy, carboxy, cyano, amino, monoalkylamino, dialky- 
lamino, aminoalkyl, nitro, amido, amidoalkyl, carboxamide, 
alkylthio, alkylsulfinyl, alkylsulfonyl, sulfonamide, and 
mercapto; 

[0039] or a pharmaceutical ly acceptable salt thereof. 

[0040] Preferred compounds of the invention include 
4-uifluoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-di- 
oxo-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 
4-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethanocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 4-bromo- 
N-(octahydro-l,3-dioxo-2H-isoindol-2-yl)-benzamide; 
4-fluoro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[flisoindol-2( 1 H)-yl)-benzamide; 3-fluoro- 
N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocy- 
cloprop[f]isoindol-2(lH)-yl)-benzamide; N-(3,3a,4,4a,5,5a, 
6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f]isoindol- 
2(lH)-yl)-4-pyridinecarboxamide; 4-bromo-N-(3,3a,4,4a,5, 
5a,6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f] 
isoindol-2(lH)-yl)-benzamide; 4-chloro-N-(3,3a,4,4a,5,5a, 
6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f]isoindol- 
2(1 H)-yl)-benzamide; 4-trifluoromethyl-N-bicyclo[2.2.2] 
oct-5-ene-2,3-dicarboximido-benzamide; 4-trifluoromethyl- 
N-bicyclo[2.2.2]octane-2,3-dicarboximido-benzamide; and 
2,4-dimethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-thiazole-5-car- 
boxamide. 

[0041] Another aspect of the invention includes the com- 
pounds selected from the group consisting of 4-trifluorom- 
ethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 2-bromo- 
N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; N-(3,3a, 
4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f| 
90«*de^-2(lH)-yl)-3-pyridinecarboxamide; N-(3,3a,4,4a,5, 
5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[fl 
isoindol-2(l H)-yl)-2-pyridinecarboxamide; 4-nitro-N-(3,3a, 
4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f] 
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isoindol-2(lH)-yl)-benzamide; 4-fluoro-N-(3,3a,4,4a,5,5a, 
6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f]isoindol- 
2(lH)-yl)-benzamide; 3-fluoro-N-(3,33,4,43,5,53,6,63- 
octahydro-1 ,3-dioxo-4,6-ethenocycloprop[f]s a u adoP 2( 1 H)- 
yl)-benzarnide; 4-bramo-N-(3,3a,4,4a,5,5a,6,63-octahydro- 
1 ,3-dioxo-4,6-ethanocycloprop[f]isoindol-2(l H)-yl)- 
benzamide; 4-bromo-N-(l ,3-(2H,3aH)-dioxo-4,8- 

ethenocyclohepta[cJpyrrolyl)-benzamide; 4-bromo-N- 
(octahydro- 1 ,3-dioxo-2H-isoindol-2-yl)-benzamide; 
4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido- 
benzamide; 4-bromo-N-bicy clo[2 .2 ,2]octane-2,3-dicarbox- 
imido-benzsmide; 4-cyano-N-(3,3a,4,4a,5,5a,6,6a-octahy- 
dro-l,3-dioxo-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)- 
benzamide; 4-tri fluoromethyl -N-(3,3a,4,4a,5, 5a,6,6a- 
octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f)isoindol - 
2(lH)-yl)-benzamide; 4 trifluoromethyl-N-bicyclo[2.2.2] 
oct-5-ene-2,3-dicarboximido-benzamide; and 
4 -tri fluoromethyl -N-b icyclo[2. 2. 2]octane- 2,3 -dicarbox - 
imido-benzamide. 

[0042] In further embodiments of the compound of this 
invention, the compound may be selected from any of the 
compounds described, supra. 

[0043] The present invention provides a method for pre- 
venting and treating orthopoxvirus infections and for pre- 
venting and treating diseases associated with such infections 
in a living host (for example, a mammsl including a human) 
having or susceptible to an orthopoxvirus infection, com- 
prising the step of administering to the living host a thera- 
peutically effective amount of a compound of the formula: 



r 

M 



R 2 R4 



< X 

N N 
R 5 



[0044] wherein R l9 R 2 , R 3 , R 4 , R 5 , R e , and M are as 
defined for compounds of Formula I above, or a pharma- 
ceutical^ acceptable salt to a host susceptible to, or suffer- 
ing from such infection. 

[0045] A preferred method includes the prevention and 
treatment of orthopoxvirus infections and diseases associ- 
ated with such infections in a living host having or suscep- 
tible to an orthopoxvirus infection, comprising the step of 
administering a therapeuticslly effective amount of the com- 
pounds of the Formula la, above, or a pharmaceutically 
acceptable salt thereof. Another preferred method includes 
the prophylaxis or treatment of orthopoxvirus infections and 
diseases associated with such infections in a living host 
having or susceptible to an orthopoxvirus infection, com- 
prising the step of administering a therapeutically effective 
amount of the compounds of the Formula lb, above or a 
pharmaceutically acceptable salt, thereof. 

[0046] The present invention additionally provides meth- 
ods for the treatment or prevention of infections caused by 
an orthopox virus wherein the orthopox virus is selected 
from the group consisting of vaccinia virus, cowpox virus, 
smallpox (variola) virus, monkeypox virus and camelpox 
virus; in a living host (for example, a mammal including a 



human) comprising the step of administering a therapeuti- 
cally effective smount of the compounds of the invention to 
a host susceptible to, or suffering from such infection. 

[0047] In accordance with another aspect, the present 
invention provides a pharmaceutical composition for the 
treatment or prevention of orthopoxvirus infections and 
diseases associated with such infections in a living host, that 
comprises a therapeutically effective amount of one or more 
of the compounds of the formula: 



R 2 /U 
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[0048] wherein R„ R 2 , R 3 , R 4 , R 5 , R 6 , and M are as 
defined for compounds of Formula I above, and a pharma- 
ceutically acceptable carrier medium. 

[0049] The compounds of the invention described herein, 
their isomers and pharmaceutically acceptable salts exhibit 
antiviral activity. The compounds of the invention are par- 
ticularly effective against orthopoxviruses, and are useful in 
the prophylaxis and/or treatment of infections and diseases 
associated with this virus in living hosts. Examples of 
orthopoxviruses that may be treated or prevented according 
io mis invention include, out are not limited xo, araciuba 
virus, BeAn 58058 virus, buflfalopox virus, camelpox virus 
(such as Camelpox virus 903, Camelpox virus CMG, Cam- 
elpox virus CMS, Camelpox virus CP1, Camelpox virus 
CPS, and Camelpox virus M-96), cantagslo orthopoxvirus, 
cowpox virus (such as Cowpox virus strain Hamburg- 1985 
and Cowpox virus strain Turkmenia-1 974), Ectromelia virus 
(such as Belo Horizonte virus), elephantpox virus, monkey- 
pox virus (such as Monkeypox virus strain Sierra Leone 
70-0266 and Monkeypox virus strain Zaire 77-0666), rab- 
bitpox virus (such as Rabbitpox strain Utrecht), raccoonpox 
virus, skunkpox virus, taterapox virus, vaccinia virus 
(including, but not limited to, the following strains: strain 
Ankara, strain Copenhagan, strain Dairen I, strain IHD-J, 
strain L-IPV, strain LC16M8, strain LC16MO, strain Lister, 
strain LIVP, strain Tian Tan, strain WR 65-16, strain WR, 
and strain Wyeth), Variola virus (such as variola major virus 
and variola minor virus), and volepox virus. 

[0050] In vitro cell-based studies have been performed 
that demonstrate the usefulness of compounds described 
herein as antiviral agents. For example, antiviral activity of 
representative compounds was evaluated in assays that 
measure the ability of compounds to protect cells from 
virus-induced CPE. Cells that will support growth of the 
particular orthopox virus strain are seeded into 96-well 
tissue culture treated plates and then infected with an 
amount of the appropriate orthopox virus strain that results 
in complete CPE in ~3 days. Various dilutions of inhibitory 
compound(s) are added and the plates are incubated at the 
appropriate temperature for optimal virus growth. At the end 
of the incubation period, cells are fixed with glutaraldehyde 
snd stained with crystal violet. Cell protection is measured 
spectrophotometrically at OD 570 nm. The interpolated com- 
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pound dilution that results in 50% protection of the cell 
monolayer from virus-induced CPE is calculated and 
reported as the 50% effective concentration or EC 50 . Anti- 
viral activity of representative compounds described herein 
occurred at drug concentrations that had no demonstrable 
effect on cell growth, indicating that the compounds were 
working specifically by an antiviral mechanism. 

[0051] As used herein, the term "compounds of the inven- 
tion" means, collectively, the compounds of Formula I, 
pharmaceutical ly acceptable salts thereof, their isomers, and 
mixtures thereof. The compounds of the invention are iden- 
tified herein by their chemical structure and/or chemical 
name. Where a compound is referred to by both a chemical 
structure and a chemical name, and that chemical structure 
and chemical name conflict, the chemical structure is deter- 
minative of the compound's identity. 

[0052] The term "living host" as used herein refers to an 
organism that is living and capable of being infected with a 
virus, such as an orthopoxvirus; for example, a mammal, 
which includes a human. 

[0053] The term "alky!" as used herein refers to straight or 
branched chain aliphatic hydrocarbon radicals of up to 10 
carbon atoms, preferably up to 6 carbon atoms and more 
preferably 1 to 4 carbon atoms. Similarly, the term "alkyl", 
or any variation thereof, used in combination form to name 
substituents. such as alkoxy ( — O-alkyl), allylthio ( — S- 
alkyl), monoalkylamino ( — NH -alkyl), dialkylamino, ( — N- 
(alkyl)alkyl), alkylsulfonyl ( — S(0) 2 -alkyl), carboxyaJkyl 
(-alkyl-COOH), or the like, also refers to aliphatic hydro- 
carbon radicals of on? to six carbon ?.toms, and preferably of 
one to four carbon atoms. Also "alk" in structural formula 
denotes an alkyl group, unless divalency is indicated in 
which case the "alk" denotes the corresponding alkylene 
group(s). Additionally, the term "lower alkyl" denotes an 
alkyl group having one to four carbon atoms. 

[0054] The term "alkenyl" as used herein refers to straight 
or branched chain aliphatic hydrocarbon radicals of 2 to 7 
carbon atoms containing one double bond. Such alkenyl 
moieties may exist in the E or Z configurations; the com- 
pounds of this invention include both configurations. The 
term "alkynyl" as used herein refers to straight or branched 
chain aliphatic hydrocarbon radicals containing 2 to 7 car- 
bon atoms having at least one triple bond. 

[0055] The term "phenyl" as used herein refers to a 




group. A "substituted phenyl" refers to a phenyl group that 
is substituted with the indicated substituents. 

[0056] As used herein, the term "aryl", when used as such, 
refers to an aromatic carbocyclic group, having 6 to 10 
carbon atoms including without limitation phenyl and 
napthyl. 

[0057] The term "heteroaryl," as used herein, refers to a 5- 
or 6-membered aromatic cyclic group having at least one 



carbon atom and one or more oxygen, nitrogen or sulfur 
atoms in the ring, as for example furyl, thienyl, pyridyl, 
pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isox- 
azolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1 ,2,3-triazolyl, tetra- 
zolyl, and the like, including all position isomers. Preferred 
heteroaryl groups include pyridine, thiazole and thiophene. 

[0058] As used herein, the term "cycloalkyl" refers to a 
saturated hydrocarbon ring. Cycloalkyl s can be monocyclic 
or can be fused, spiro or bridged bicyclic or tricyclic ring 
systems. Monocyclic cycloalkyl rings contain from 3 to 10 
carbon atoms, preferably from 3 to 7 carbon atoms, as for 
example cyclopropyl, cyclobutyl, cyclopentyl, and cyclo- 
hexyl. Bicyclic and tricyclic cycloalkyl rings contain from 7 
to 28 carbon atoms, preferably from 7 to 1 9 carbon atoms, 
in the ring system; and include, for example, adamantyl, 
bicyclo[2.2.1]heptyl, bicyclo[2.2.2]cyclooctanyl, tricyclo 
[3.2.2.02,4]nonyl, and norbornyl, and bicyclo[3.2.2]nonyl. 
As used herein, the term "cycloalkenyl" refers to an unsat- 
urated hydrocarbon ring. Cycloalkenyl rings are non-aro- 
matic and contain at least one (preferably only one) carbon- 
carbon double bond. Cycloalkenyl rings are monocyclic, or 
are fused, spiro or bridged bicyclic or tricyclic ring systems. 
Monocyclic cycloalkenyl rings contain from 5 to 10 carbon 
atoms, preferably from 5 to 7 carbon atoms, and include, for 
example, cyclopropenyl, cyclobutenyl, cyclopentenyl, and 
cyclohexenyl. Bicyclic and tricyclic cycloalkenyl rings con- 
tain from 7 to 28 carbon atoms in the ring, preferably from 
7 to 19 carbon atoms, in the ring system; and include, for 
example, bicyclo[2.2,l]hept-2-ene, bicyclo[2.2.2]cyclooct- 
2-enyl, tricyclo[3.2.2.02,4]non-6-enyl, and bicyclo[3.2.2] 

[0059] The term "ami do," as used herein, refers to a 
radical or substituent of the formula — NR"C(— 0)R f ", 
wherein R" and R'" represent hydrogen or alkyl, 

[0060] The term "carboxamide," as used herein, refers to 
a radical or substituent of the formula — C(=0)— NR"R'", 
wherein R" and R"' are as previously defined. 

[0061] The term "sulfonamide," as used herein, refers to a 
radical or substituent of the formula — S0 2 NR"R m or 
— NR"S0 2 R m , wherein R M and R ,u are as previously 
defined. 

[0062] The term "halogen," as used herein, refers to a 
radical or substituent selected from the group consisting of 
chloro, bromo, iodo, and fluoro. 

[0063] The term "HPLC," as used herein, refers to high- 
performance liquid chromatography. 

[0064] "Substituted" is intended to indicate that one or 
more hydrogens on the atom indicated in the expression 
using "substituted" is replaced with a selection from the 
indicated group(s), provided that the indicated atom's nor- 
mal valency is not exceeded, and that the substitution results 
in a stable compound. When a substituent is an oxo (=0) 
group, then 2 hydrogens on the atom are replaced. 

[0065] The compounds of the invention and their pharma- 
ceutically acceptable salts are useful in treating and prevent- 
ing viral infections and diseases in living hosts when used in 
combination with other active agents, including but not 
limited to interferons, ribavirin, immunoglobulins, immu- 
nomodulators, anti- inflammatory agents, antibiotics, antivi- 
rals, anti-infectious agents, and the like. 
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[0066] Compounds described herein are also useful in 
preventing or resolving orthopox viral infections in cell, 
tissue or organ cultures and other in vitro applications. For 
example, inclusion of compounds of the invention as a 
supplement in cell or tissue culture growth media and cell or 
tissue culture components will prevent viral infections or 
contaminations of cultures not previously infected with 
viruses. Compounds described above may also be used to 
eliminate or attenuate viral replication in cultures or other 
biological materials infected or contaminated with viruses 
(for example, blood), after a suitable treatment period, under 
any number of treatment conditions as determined by the 
skilled artisan, 

[0067] The compounds of the invention can form useful 
salts with inorganic and organic acids such as hydrochloric, 
sulfuric, acetic, lactic, or the like and with inorganic or 
organic bases such as sodium or potassium hydroxide, 
piperidine, ammonium hydroxide, or the like. The pharma- 
ceutically acceptable salts of the compounds of Formula 1 
are prepared following procedures that are familiar to those 
skilled in the art, 

[0068] The phrase "pharmaceutically acceptable" is 
employed herein to refer to those compounds, materials, 
compositions, and/or dosage forms which are, within the 
scope of sound medical judgment, suitable for use in contact 
with the tissues of human beings and animals without 
excessive toxicity, irritation, allergic response, or other 
problem or complication commensurate with a reasonable 
benefit/risk ratio. 

[0069] To the extent th?.t certain compounds of the present 
invention may have at least one chiral center, the compounds 
may thus exist as enantiomers. In addition, the compounds 
of the present invention may also possess two or more chiral 
centers and thus may also exist as diastereomers or as exo or 
endo isomers. Where the processes for the preparation of the 
present compounds give rise to a mixture of stereoisomers, 
these isomers may be separated by conventional techniques 
such as preparative chromatography. Accordingly, the com- 
pounds may be prepared as a racemic mixture or, by either 
enantiospecific synthesis or resolution, as individual enan- 
tiomers. The compounds may, for example, be resolved from 
a racemic mixture into their component racemates by stan- 
dard techniques, such as the formation of diastereomeric 
pairs by salt formation with an optically active acid, such as 
(-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-l -tar- 
taric acid followed by fractional crystallization and regen- 
eration of the free base. The racemic mixture may also be 
resolved by formation of diastereomeric esters or amides, 
followed by chromatographic separation and removal of the 
chiral auxiliary. Alternatively, the compounds may be 
resolved using a chiral HPLC column. It is to be understood 
that all such isomers and mixtures thereof are encompassed 
within the scope of the present invention. 

[0070] The compounds of the present invention are useful 
for treating orthopoxvirus infection in living hosts, for 
example, mammals including humans. When administered 
to a living host the compounds can be used alone, or as a 
pharmaceutical composition. 

[0071] Pharmaceutical compositions comprising the com- 
pounds of the present invention, either alone or in combi- 
nation with each other, offer a treatment against orthopox- 
virus infection. The antiviral pharmaceutical compositions 



of the present invention comprise one or more of the 
compound(s) of Formula I above, as the active ingredient in 
combination with a pharmaceutically acceptable carrier 
medium or auxiliary agent. 

[0072] The composition may be prepared in various forms 
for administration, including tablets, caplets, pills or drag- 
ees, or can be filled in suitable containers, such as capsules, 
or, in the case of suspensions, filled into bottles. As used 
herein, "pharmaceutically acceptable carrier medium" 
includes any and all solvents, diluents, or other liquid 
vehicle, dispersion or suspension aids, surface active agents, 
isotonic agents, thickening or emulsifying agents, preserva- 
tives, solid binders, lubricants and the like, as suited to the 
particular dosage form desired. Remington's Pharmaceuti- 
cal Sciences, Twentieth Edition, A. R. Gennaro (William and 
Wilkins, Baltimore, Md., 2000) discloses various carriers 
used in formulating pharmaceutical compositions and 
known techniques for the preparation thereof. Except insofar 
as any conventional carrier medium is incompatible with the 
antiviral compounds of the invention, such as by producing 
any undesirable biological effect or otherwise interacting in 
a deleterious manner with any other component(s) of the 
pharmaceutical composition, its use is contemplated to be 
within the scope of this invention. 

[0073] In the pharmaceutical compositions of the inven- 
tion, the active agent may be present in an amount of at least 
0.5% and generally not more than 90% by weight, based on 
the total weight of the composition, including carrier 
medium and/or auxiliary agent (s), if any. Preferably, the 
proportion of active agent varies between 5 to 50% by 
weight of the composition. 

[0074] Pharmaceutical organic or inorganic solid or liquid 
carrier media suitable for enteral or parenteral administra- 
tion can be used to make up the composition. Gelatine, 
lactose, starch, magnesium stearate, talc, vegetable and 
animal fats and oils, gum, polyalkylene glycol, or other 
known medicament components may all be suitable as 
carrier media or excipients. 

[0075] The compounds of the invention may be adminis- 
tered using any amount and any route of administration 
effective for attenuating infectivity of the virus. Thus, the 
expression "amount effective to attenuate infectivity of 
virus," as used herein, refers to a nontoxic but sufficient 
amount of the antiviral agent to provide the desired prophy- 
laxis and/or treatment of viral infection. The exact amount 
required will vary from subject to subject, depending on the 
species, age, and general condition of the subject, the 
severity of the infection, the particular antiviral agent, its 
mode of administration, and the like. 

[0076] Preferably the compounds of the invention are 
administered within 72 hours of symptom onset, more 
preferably within 48 hours of symptom onset, and most 
preferably within 24 hours of symptom onset. Symptoms of 
initial orthopoxvirus infections depend on the exact virus 
contracted. For example, the initial symptoms of a smallpox 
infection include fever, malaise, head and body aches, and 
sometimes vomiting. 
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[0077] The antiviral compounds are preferably formulated 
in dosage unit form for ease of administration and unifor- 
mity of dosage. "Dosage unit form," as used herein, refers 
to a physically discrete unit of antiviral agent appropriate for 
the patient to be treated. Each dosage should contain the 
quantity of active material calculated to produce the desired 
therapeutic effect either as such, or in association with the 
selected pharmaceutical carrier medium and/or the supple- 
mental active agent(s), if any. Typically, the antiviral com- 
pounds of the invention will be administered in dosage units 
containing from about 10 mg to about 10,000 mg of the 
antiviral agent by weight of the composition, with a range of 
about 100 mg to about 2,000 mg being preferred. 

[0078] The compounds may be administered orally, rec- 
tal ly, parenterally, such as by intramuscular injection, sub- 
cutaneous injection, intravenous infusion or the like, intra- 
cisternally, intravaginally, intraperitoneal ly, locally, such as 
by powders, ointments, or drops, or the like, or by inhala- 
tion, such as by aerosol or the like, taking into account the 
nature and severity of the infection being treated. Depending 
on the route of administration, the compounds of the inven- 
tion may be administered at dosage levels of about 0.125 to 
about 250 mg/kg of subject body weight per dose, one or 
more times a day, to obtain the desired therapeutic effect. 

[0079] The compounds of the invention will typically be 
administered from 1 to 4 times a day so as to deliver the 
above-mentioned daily dosage. However, the exact regimen 
for administration of the compounds and compositions 

Aacr**iUaA Ua^'.n ""1 I ^^n^N. i — A 1 — ♦ ~- *u„ 1- 
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of the individual host or patient being treated, the type of 
treatment administered and the judgment of the attending 
medical specialist. 

[0080] For prophylaxis treatment, compounds of the 
invention are preferably administered within 14 days after 
possible exposure; more preferably within 7 days post 
exposure; and most preferably within 48 hours post expo- 
sure. The dosages may be essentially the same, whether for 
treatment or prophylaxis of virus infection. 

[0081] During any of the processes for preparation of the 
compounds of the present invention, it may be necessary 
and/or desirable to protect sensitive or reactive groups on 
any of the molecules concerned. This may be achieved by 
means of conventional protecting groups, such as those 
described in Protective Groups in Organic Chemistry, ed. J. 

F. W. McOmie, Plenum Press, 1973; and T. W. Greene & P. 

G. M. Wuts, Protective Groups in Organic Synthesis, John 
Wiley & Sons, 1 999. The protecting groups may be removed 
at a convenient subsequent stage using methods known from 
the art. 

[0082] The following examples are provided to describe 
the invention in further detail. These examples illustrate 
suitable methods of synthesis of representative compounds 
of this invention. However, the methods of synthesis are 
intended to illustrate and not to limit the invention to those 
exemplified below. The starting materials for preparing the 
compounds of the invention are either commercially avail- 
able or can be conveniently prepared according to one of the 
examples set forth below or otherwise using known chem- 
istry procedures. 



EXAMPLE 1 

Preparation of 4-trifluoromethyl-N-(3,3a,4,4a,5,5a, 
6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f] 
isoindol-2(lH)-yl)-benzamide 

[0083] a. Preparation of Compound 1 (a). 




[0084] A mixture of cycloheptatriene (5 g, 54,26 mmol) 
and maleic anhydride (6.13 g, 62.40 mmol) in xylenes (35 
mL) was heated at reflux under argon overnight. The reac- 
tion was cooled to room temperature and a tan precipitate 
was collected by filtration and dried to give 2.94 grams 
(28%) of the desired product. 

[0085] b. Preparation of 4-trifluoromethyl-N-(3,3a,4,4a,5, 
5a,6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f|isoin- 
dol-2(lH)-yl)-benzamide. A mixture of compound 1(a) (1 50 
mg, 0.788 mmol) and 4-trifloromethylbenzhydrazide (169 
mg, 0.827 mmol) in ethanol (10 mL) was heated under argon 
overnight. The solvent was removed by rotary evaporation. 
Purification by column chromatography on silica gei using 
1/1 hexane/ethyl acetate provided 152 mg (51%) of the 
product as a white solid. 

EXAMPLES 2-14 

[0086] The compounds of Examples 2-14 were synthe- 
sized following the above mentioned general procedure for 
Example 1 using compound 1(a) and reacting it with the 
following hydra zides: isonicotinic hydrazide, 4-bromoben- 
zoic hydrazide, 3-bromobenzoic hydrazide, 3-chlorobenzoic 
hydrazide, 2-bromobenzoic hydrazide, 2-chlorobenzoic 
hydrazide, 4-chlorobenzoic hydrazide, nicotinic hydrazide, 

2- picolinyl hydrazide, 4-methoxybenzoic hydrazide, 4-ni- 
trobenzoic hydrazide, 4-fluorobenzoic hydrazide, and 

3- fluorobenzoic hydrazide. 

EXAMPLE 15 

Preparation of 4-bromo-N-(3,3a,4,4a,5,5a,6,6a-oc- 
tahydro- 1 ,3-dioxo-4,6-ethanocycloprop[f]isoindol- 
2(lH)-yl)-benzamide 
[0087] a. Preparation of Compound 15(a). 



15(a) 
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[0088] To a solution of compound 1(a) (1 g, 5.26 mmol) 
in ethanol (20 mL) was added 10% palladium on activated 
carbon (1 00 mg, 1 0 wt %). The mixture was shaken on a Parr 
hydrogenator under an atmosphere of hydrogen at 50 psi for 
3 hours. The mixture was filtered through a micron filter to 
remove the palladium, and the filtrate was concentrated to 
give 384 mg (38%) of the product as a white solid. 

[0089] b. Preparation of 4-bromo-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l^-dioxo^^-ethanocyclopropCflisoindol- 
2(lH)-yl)-benzamide. A mixture of compound 15(a) (350 
mg, 1.82 mmol) and 4-bromobenzoic hydrazide (411 mg, 
1 .91 mmol) in ethanol (10 mL) was heated under argon for 
48 hours. The solvent was removed by rotary evaporation. 
Purification by column chromatography on silica gel using 
1/1 hexane/ethyl acetate as eluent provided 444 mg (63%) of 
the product as a white solid. 

EXAMPLE 16 

Preparation of 4-bromo-N-(l,3-(2H,3aH)-dioxo-4,8- 
ethenocyclohepta[c]pyrrolyl)-benzamide 

[0090] a. Preparation of Compound 16(a). 

. , 16(a) 




[0091] A mixture of 1,3-cycloheptadiene (0.87 mL, 10.62 
mmol) and maleic anhydride (1 .2 g, 12.24 mmol) in xylenes 
(7 raL) was heated at reflux under argon overnight. The 
reaction was cooled to room temperature, and a tan precipi- 
tate was collected by filtration and dried to give 1 .59 grams 
(78%) of the desired product. 

[0092] b. Preparation of4-bromo-N-(l,3-(2H,3aH)-dioxo- 
4,8-ethenocyclohepta[c]p««4y4.)-benzamide. A mixture of 
compound 16(a) (500 mg, 2.6 mmol) and 4-bromobenzoic 
hydrazide (587 mg, 2.73 mmol) in ethanol (fr mL) 1 was 
heated under argon overnight. The solvent was removed by 
rotary evaporation. Purification by column chromatography 
on silica gel using 1/1 hexane/ethyl acetate provided 683 mg 
(67%) of the product as a white solid. 

EXAMPLE 17 

Preparation of 4-bromo-N-(octahydro-1,3-dioxo- 
2H-isoindol-2-yl)-benzamide 

[0093] A mixture of cis-cyclohexanedicarboxylic anhy- 
dride (150 mg, 0.97 mmol) and 4-bromobenzoic hydrazide 
(220 mg, 1 .02 mmol) in ethanol (10 mL) was heated under 
argon overnight. The solvent was removed via rotary evapo- 
ration. Purification by column chromatography on silica gel 
using 1/1 hexane/ethyl acetate as eluent provided 179 mg 
(52%) of the desired product as a white solid. 



EXAMPLE 18 

Preparation of 4-bromo-N- 
bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide 

[0094] a. Preparation of Compound 18(a). 




[0095] A mixture of 1,3-cyclohexadiene (2.4 raL, 24.96 
mmol) and maleic anhydride (2.81 g, 28.66 mmol) in 
xylenes (15 mL) was heated at relux overnight. The solution 
was cooled to room temperature and the precipitate was 
collected by suction filtration. The solid was washed with 
xylenes and dried to give 3.08 g (69%) of the product as a 
tan solid. 

[0096] b. Preparation of compound 4-bromo-N-bicyclo 
[2.2.2]oct-5-ene-2,3-dicarboximido-benzamide. A mixture 
of compound 18(a) (150 mg, 0.84 mmol) and 4-bromoben- 
zuic hyuraziue (i 90 mg, 0.S8 mmoi) in ethanol (i 0 mL) was 
heated under argon overnight. The solvent was removed by 
rotary evaporation. Purification by column chromatography 
on silica gel using 1/1 hexane/ethyl acetate gave 210 mg 
(67%) of the product as a white solid. 

EXAMPLES 19-40 

(See Tables 1 and 2 below for listed compound 
names and structures) 

EXAMPLE 41 

Preparation of 2,4-Dimethyl-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[fJisoindol- 
2(1R) yf) -thiazole-5-carboxamide 

[0097] A mixture of compound 1 (a)( 1 50 mg, 0.788 mmol) 
and 2, 4 -dimethyl thiazole-5-carboxylic acid hydrazide (141 
mg, 0.827 mmol) in ethanol (10 mL) was heated at reflux 
under argon overnight. The solution was then cooled to 
room temperature, and the white precipitate was collected by 
filtration. The solid was washed with ethanol, and air-dried 
affording 183 mg (68%) of the product as a white solid. 

[0098] By appropriate selection of suitable starting mate- 
rials, other compounds of the invention may be prepared 
according to the procedures described in the foregoing 
examples. Representative examples of further di, tri, and 
tetracyclic acylhydrazide derivatives and analogues are set 
forth in Tables 1 and 2 below. 
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TABLE 1 



Example 
Number 



**Mass 

Spec Name 




'H NMR in DMSO-d 6 : 
6 11.35(d, 1H); 11.09 
(d, 1H); 8.08(d, 2H); 
7.92(d, 2H); 5.799(s, 
2H); 3.29(brs, 4H); 
l.l7(m, 2H); 0.26(m, 
IH); 0.078(s, 1H) 



375 4-Trifluoromethyl-N- 
(M - H>- (3,3a,4,4a > 5 t 5a,6,6a- 

octahy dro- 1 ,3 -dioxo-4,6- 
ethenocycJoprop[ fjisoindol- 
2(lH)-yl)-benzamide 




»H NMR in DMSO-d 6 : 
6 11.41 (brs); 11.15 
(brs); 8.77(d of d, 2H); 
7.75(d, 2H); 5.77(bre, 
2H); 3.27(brs, 4H); 
1.15(brs, 2H); 0.25(m, 
IH); 0.03 (brs, 1H) 



308 N-(3 > 3a,4,4a,5 > 5a ) 6 ) 6a- 
(M-H)- octahydro-l,3-dioxo-4,6- 

ethenocycloprop[ fjisoindol- 

2(lH)-yl)-4- 

Dvridinecajboxamide 



385 4-Bromo-N- 

(M - Hy- (3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3-dioxo-4,6- 
ethenocyc!oprop[ QisoindoJ- 
2(lH)-yl)-benzamtde 
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TABLE 1 -continued 



Example 
Number 



♦NMR 



**Mass 

Spec 



Name 




l H NMR in DMS0-d 6 : 385 



3-Bromo-N- 



6 11.13(brd, 1H); 
10.89(brd, iH); 7.99 
(s, 1H); 7.82-7.76(m, 
2H); 7.43(t, 1H); 5.72 
(s, 2H); 3.22-3.08(m, 
4H); U9(bre, 2H); 
0.21(m, 1H); 0.17(bre, 
1H) 



(M - H)- (3,3a,4,4a,5,5a,6,6a- 

octahydro- 1 ,3-dioxo-4,6- 
ethenocycloprop[ ffsoindol- 
2(lH)-yl)-benzamide 




*H NMR in DMSO-d 6 : 
6 11.21(brd, 1H); 
10.98(brd, 1H); 7.92 
(s, 1H), 7.85(d, 1H); 
7.7Ud. im: 7.580. 
lH);Y.79(brs, 2H); 
3.29-3. 15(m, 4H) 
1.19-1.15(m, 2H);0.26 
(m, 1H); 0.10(bre, 1H) 



341 3-Chloro-N- 

(M - H)- (3,3aA4a^,5a,6,6a- 

octahydro- 1 ,3-dioxo-4,6- 
ethenocyclopropffjisoindo]- 

?.nm-vn-h«n7nmiHp 




l B NMR in CDCI 3 : 
6 7.74(s, IH); 7.69(d, 
1H); 7.63(d, IH); 7.41- 
7.31 (m, 2H); 5.84(m, 
2H); 3.48(m, 2H); 3.14 
(s, 2H); U9(m, 2H); 
0.38-0.20(m, 2H) 



385 2-Bromo-N- 

(M - Hy (3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3-dioxo-4,6- 
ethenocyclopropf fjsoindol- 
2(lH)-yl)-bcn2amide 
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TABLE 1 -continued 



Example 
Number 



*NMR 



••Mass 

Spec 



Name 




'H NMR in CDC1 3 : 
6 7.96(s, 1H); 7.83(d, 
1H); 7.45(m, 2H); 7.36 
(m, 1H); 5.86(d, 2H); 
3.47(brs, 2H); 3.15(s, 
2H); 1.15(brs, 2H); 
0.39-0.20(m, 2H) 



341 2-Chloro-N- 

(M - H)- (3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ^-dioxcM^- 
emenocyclopropIfJisoindol- 
2(lH)-yl)-benzamide 




'H NMR in DMSO-d 6 : 
6 11.16(brd, 1H); 
10.91(brd, 1H); 7.90 
(d, 2H); 7.61 (d, 2H); 
5.79(s, 2H); 3.28(m, 
4H); 1.17(s, 2H); 0.26 
(m, IK); 0.07{s, 1H) 



341 4-Chloro-N- 

(M - BY- (3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3-dioxo-4,6- 

ethenocyclopropffjisoindol- 

2(lH)-yl)-benzamide 



'H NMR in DMSO-d 6 : 
6 11.33(brd, 1H); 
U.06(brd, 1H); 9.04 
(s, 1H); 8.8(m, 1H); 
8.23(d, 1H); 7.56(m, 
1H); 5.80(s, 2H); 3.29 
(m,4H); 1.1 7(m, 2H); 
0.27(m, 1H); 0.07 (s, 
1H) 



308 



N-(3,3a,4,4a,5,5a,6,6a- 



(M - H)- octahydro-l,3-dioxo-4,6- 

ethenocyclopropffjisoindol- 

2(lH)-yl)-3- 

p yri dinecarbo xamide 
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TABLE 1 -continued 



Example 
Number 



•NMR 



••Mass 
Spec 



Name 




l H NMR in DMSO-d 6 : 
6 11.1 l(s, 1H); 8.70(d, 
1H); 8.07-8.02(M, 2H); 
7.7-7. 66 (m, 1H); 5.75 
(m, 2H); 3.295(s, 4H) 
1.1 6(m, 2H); 0.27(m, 
1H); 0.10(s, 1H) 



308 N-(3,3aA4a,5,5a,6,6a- 
(M - H)~ octahydro-l,3-dioxo-4,6- 

ethenocycloprop{ fjisoindol- 

2(lH)-yl)-2- 

pyrid iaecarboxamide 



11. 




l H NMR in DMS0-d 6 : 
6 10.87(brd, 1H); 
10.61(brd, 1H); 7.87 
(d, 2H); 7.05 (d, 2H); 
5.78(br, 2H); 3.84(s, 
3H); 3.30(s,4H); 1.16 
(m, 2H); 0.25(m, 1H); 
0.07(brs, 1H) 



339 



4-Methoxy-N- 



(M + H)* (3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3•dioxo-4,6- 
ethenocycJop^op(f]isoindol- 
2(lH)•yl)-benzamide 



O — CH 3 




*H NMR in DMSO-d 6 : 
6 11. 537-1 1.469(brd, 
1H); 8.38(d, 2H); 8.12 
(d, 2H); 5.80(s, 2H); 
3.3(br, 4H); 1.1 8(s, 
2H); 0.27(m, 1H); 0.08 
(s, 1H) 



352 4-NitroN- 

(M - H>- (3,3a,4,4a,5.5a,6,6a- 

octahydro-1 ,3-dioxo-4,6- 
ethenocycJoprop[ fjisoindol- 
2(lH)-yl)-ben*amide 
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TABLE 1 -continued 



Example **Mass 

Number R$ *NMR Spec Name 



13. 




'H NMR in DMSO-d 6 : 
6 11.04(br, IH); 7.96 
(s, 2H); 7.367(t, 2H); 
5.791(s, 2H); 3.258 
(4H & H 2 0); 1.1 8(d, 
2H); 0.28(m, 1H); 0.09 
(s, IH) 



327.0 4-Fluoro-N- 

(M + H) + (3,3a,4,4a,5,5a,6,6a- 

octahydro- 1 ,3-dioxo-4,6- 

ethenocycloprop[f)isoiiidol- 

2(lH)-yl)-benzamide 



327.0 3-Fluoro-N- 

(M + H) + (3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3-dioxo-4,6- 
ethenocyc lop ro pf fji soindol- 
2(lH)-yl)-benzamide 




388.9 4-Bromo-N- 

(M - H)- (3,3a,44a,5 t 5a,6 f 6a- 

octahydro-1 ,3-dioxo-4,6- 
ethanocycloprop[ fjisomdol- 
2(lH)-yl)-benzamide 




'H NMR in DMSO-d 6 : 
6 11.176(br, 1H); 
7.768-7.459(m, 4H); 
5.797(s, 2H); 3.293 
(H ? 0 &4H); 1.174(s, 
2H); u.2J(m, IH); U.U5 
(s, IH) 
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TABLE 1 -continued 



Example **Mass 

Number R<s *NMR Spec Name 



16. 




'H NMR in DMSO-d 6 : 
6 U.14(brd, IH); 7.85 
(brd, 2H); 7.76(d, 2H); 
6.10(brs, 2H); 3.43 
(brd, 2H); 2.86(brs, 
2H); 1.98-1 .54(m, 6H) 



387 4-Bromo-N-(l,3-(2H, 3aH)- 

(M - Hh dioxo-4,8- 

ethenocyclohepta[c]pyrroly I )- 

benzamide 



17. 




'H NMR in DMSO-d 6 : 
6 U.l6(s, 1H); 7.86 



y ^ ^ Br ( d 2H); 



3.14(brs, 2H); 1.81- 
1.68(brm, 4H); 1.42 
(br, 4H) 



350.9 4-Bromo-N-(octahydro-l,3- 
(M + H) + dioxo-2H-isoindol-2-yl)- 
benzamide 




6 11. 055 (brd, 1H); 
7.83(d, 2H); 7.76(d, 
2H); 6.21 (s, 2H); 3.15 
(s, 2H); 3.04(s, 2H); 
1.66(d, 2H); 1.28(d, 
2H) 



jrj H-orumo-iN- 
(M - H)- bicyclo[2.2.2loct-5-ene-2,3- 
dicaxboximido- benzamide 



*H NMR in DMSO-d 6 : 
6 11.15(1. 1H); 7.87(d, 
2H); 7.78(d, 2H); 3.07 
(m, 2H); 2.04(s, 2H); 
1.75-1 .64(m, 5); 1.45- 
1.38(m,3H) 



377 4-Bromo-N- 
(M + H)* bicyc!o[2.2.2]octane-2,3- 
dicarboximido- benzamide 
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TABLE 1 -continued 



Example 
Number 



•NMR 



♦•Mass 

Spec 



Name 



20. 




'H NMR in DMSO-d 6 : 
6 11.36(br, 1H); 8.03 
(s, 4H); 5.79(s, 2H); 
3.30(4H+H 2 O); 2.50 
(s, 2H); 1.20(s, 2H) 



332.1 4-Cyano-N- 

(M - H)- (3,3a,4,4a > 5,5a,6,6a- 

octahydro-1 ,3-dioxo-4,6- 

e±enocycloprop[f]isomdol- 

2(lH)-yl)-benzamide 




'H NMR in DMSO-d 6 : 
6 U.286(br, 1H); 8.13 
(d, 2H); 8.10(d, 2H); 
3.30(4H+H 2 O); 1.49- 
1.12(m, 4H); 0.83( S> 



377.0 4-Trifluoromethyl-N- 
(M - H)- (3,3a,4,4m5,5a,6,6a- 

octahydro- 1 ,3-dioxo-4,6- 
ethenocyc!oprop[ ffsoindol- 
2(lH)-y!)-benzamide 




4-Methyl-N- 
(3,3a,4,4a,5,5a,6,6a- 
octahydro-1 ,3-dioxo-4,6- 
ethenocycloprop( fjisoindol- 
2(lH)-yl)-benzamide 
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TABLE 1 continued 



Example 
Number 



•NMR 



••Mass 

Spec 



Name 



23. 




3-Brarno-N- 

( r,3',3'a,4',7',7'a-hexahydro- 

r,3'- 

d ioxosp iio[ cyclopropane- 
1,8'- 

[4,7]methano[ 2 H ]isoindol }- 
2'-yl)-benzamide 



24. 




N-(3,3a,4,4a,5 ) 5a,6,6a- 
oclahydro-1 ,3-dioxo-4,6- 
ethenocyclopropl fjisoindol- 
2(lH)-yl)- 

Tricyclo[3.3. 1 . 1 3,7]decane- 
1 -carboxamide 




N-(3,3a,4,4a,5,5a,6,6a- 
octahydro- 1 ,3-dioxo-4,6- 
ethenocyclopropf fjjsoindol- 
2(1 H)-yl)-benzeneacetamide 
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TABLE 1 -continued 



Example 
Number 



R6 



*NMR 



•♦Mass 

Spec 



Name 



26. 




4-Bromo-N-(I,3,3a,4,7,7a- 
hexahydro- 1 ,3-dioxo-4,7- 
methano-2 H -iso indol- 2 -y I )- 
benzamide 



27. 




2,4-Dichloro-N- 
( 1 ^a/ljja-hexahydro- 
1 ,3-dioxo-4,7-methano-2H- 
isoindol-2-yl)- benzamide 



28. 




l H NMR in DMSO-d 6 : 
6 11.37(br, 1H); 8.10 
(d, 2H); 7.94(d, 2H); 
6.22(s, 2H); 3.17(s, 
2H); 3.05(8, 2H); 1.66 
(m, 2H); 1.29(m, 2H) 



365.0 4-Trifluoromethyl-N- 
(M + H)* bicyclo[ 2.2.2 ]oct-5-ene-2,3- 
d icarbo ximido benzamide 



US 2006/0235051 Al 



19 



Oct. 19, 2006 



TABLE 1 -continued 



Example 
Number 



•NMR 



••Mass 

Spec 



Name 



29. 




'H NMR in DMSO-d 6 : 
6 11.33(3. 1H); 8.14(d, 
2H); 8.11(d, 2H); 3.29 
(s, 4H); 2.05(s, 2H); 
1.76-1.65(m, 4H); 1.42 
(s, 2H) 



367.0 4-Trifluoromethyl-N- 
(M + H)* bicyclc{2.2.2]octane-2,3- 
dicarboximido-benzamide 



•All 'H NMR and l3 C NMR spectra were acquired on a Varian Mercury VX 300 Spectrometer and referenced to tetramethylsilane 
(TMS) unless indicated otherwise. Chemical shifts and coupling constants are reported in parts per million (ppm) and Hertz (Hz), 
respectively. Multiplicities indicated arc: s = singlet, d = doublet, t - triplet, q = quartet, m = multiplet, dd = doublet of doublets, and 
br indicates a broad signal. 

••Mass Spectroscopy data is expressed as a mass to charge ratio (m/z) for either (M + 1) or (M - 1) molecular ion. 
"••Indicates that data was not collected. 



[0099] The following table contains further examples of 
compounds of the invention, which may be prepared as 
exemplified above and/or may be synthesized according to 
the previous procedures or otherwise using conventional 
chemistry knowledge. 

TABLE 2 

Ex- 
am- 
ple 
Num- 
ber Structure Name 



30. 




4-Tri fiuoromethy 1- N- 
(3,3a,4,4a,5,5a,6,6a- 
octahydro-1 ,3-dioxo- 
4,6-ethenocyc!oprop[ f] 
isoindol-2(lH)-yl)-N- 
methylbenzamide 



TABLE 2-continued 



Ex- 
am- 
ple 
Num- 
ber 



Structure 



31. 




Name 



4-Tri fluoromethyl - N- 
(3,3a,4,4a,5,5a,6,6a- 
octahydro- 1 ,3-dioxo- 
4,6-cthenocyclopropf f| 
isoindol-2(lH)-yl)-N- 
ethylbenzamide 
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TABLE 2 -continued 



TABLE 2-continued 



Ex- 
am- 
ple 
Num- 
ber 



Ex- 
am- 
ple 
Num- 
ber 



Structure 



Structure 



Name 



35. 



32. 




4-Trifluoromethyl-N- 

(3,3aA4a,5,5a,6,6a- 

octahydro- 1 ,3-dioxo- 

7,8-dimethyl-4,6- 

ethenocycloprop[f] 

isoudol-2(lH>yl> 

benzamide 




Name 



N-(3,3a,4,4a,5,5a,6, 
6a-octahydro-l,3- 
dioxo- 7 ,8-dimethyl- 
4,6-ethenocycloprop[ f] 
isoindol-2(lH)-yl> 
but-3-enamide 



36. 



33. 




34. 




4-Tri ftuoromethy I - N- 
( 3a,4, 7 ,7 a,tetrahy dro- 
4,7-etheno-lH- 
isoindol-2(lH)-yl)- 
benzamide 




37. 



N-(3,3a,4,4a,5,5a,6, 

6a-octahydro-l,3- 

dioxo-7,8-dimethyl- 

4,6-ethenocycloproplf} 

isoiiidol-2(lH>yI> 

acetamide 



N-(3,3a,4,4a,5,5a,6, 
ea-octahydro-l^- 
dioxo-7,8-dimethyI- 
4 ,6-ethenocycloprop[ f] 

j_ i its 
louuiuur^^i i 1 )-y i )- 

cycl ohexanecarbox- 
amide 




4-Trifluoromelhyl-N- 

(3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3-dioxo- 

7,8-dimethyl-4,6- 

ethenocyclopropff] 

isoindol-2(lH)-yl)- 

benzylacet amide 
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TABLE 2-continued 



Ex- 
am- 
ple 
Num- 
ber 



Structure 



Name 



38. 




4-Pyridyl-N- 

(3,3a,4,4a,5,5a,6,6a- 

octahydro-l,3-dioxo- 

7,8-dimethyl-4,6- 

ethenocyc !oprop[ f) 

isouidol-2(lH)-yl> 

acetamide 



39. 



H 

VT H 




3-Thienyl-N- 

(3,3a,4 ( 4a,5^a,6,6a- 

octahydxo-1 ,3-dtoxo- 

7,8-dimethyl-4,6- 

ethenocyc!oprop[f] 

isoindol-2(lH)-yl)- 

acetamide 



2,4-Dimethyl-N- 

(3,3a,4,4a,5,5a,6,6a- 

octahydro-1 ,3-dioxo- 

4,6-ethenocyclopropf f) 

isoindol-2(lH)-yl> 

thiazole-5-carbox- 

amide 



Inhibition of Orthopox Viral Replication 

[01 00] The ability of the compounds of the present inven- 
tion to inhibit Vaccinia virus was established by the follow- 
ing experimental procedure: 

[0101] (a) Preparation of Virus Stock: 

[0102] Virus stocks of Vaccinia virus (NYCBH) were 
prepared in Vero cells infected at low multiplicity (0.01 
plaque forming units (PFU)/cell) and harvested when cyto- 
pathic effects were complete (4+CPE). The samples were 
frozen and thawed and then sonicated to release cell -asso- 
ciated virus. The cell debris was removed by low-speed 
centrifugation, and the resulting virus suspension was stored 
in 1 mL aliquots at -80° C. The PFU/mL of the virus 
suspension was quantified by standard plaque assay on Vero 
and BSC-40 cells. 

[0103] (b) Vaccinia CPE: Assay: 

[0104] To determine the amount of vaccinia virus stock 
required to produce complete CPE in 3 days, Vero cell 
monolayers were seeded on to 96-well plates and infected 
with 2 -fold serial dilutions of the vaccinia virus stock. At 3 
days post-infection, the cultures were fixed with 5% glut- 
araldehyde and stained with 0.1% crystal violet. Virus- 
induced CPE was quantified spectrophometrically at OD 570 . 
From this analysis, a 1 :800 dilution of vaccinia virus stock 
was chosen for use in the HTS assay. This amount of 
vaccinia virus represents a multiplicity of infection of 
approximately 0.1 PFU/cell. To establish the signal-to-noise 
ratio (S/N) of the 96-well assay and evaluate the well -to - 
well and assay-to-assay variability, six independent experi- 
ments were performed. Vero cell monolayers were infected 
with 1:800 dilution of vaccinia virus stock. Each plate 
contained the following controls: quadruplicate virus-in- 
fected wells, quadruplicate uninfected cell wells and a dose 
response curve in duplicate for cidofovir (CDV) added at 
300, 100, 30 and lOftAM, or phosphonoacetic acid (PAA) 
added at 2100, 714, 210, and 71 \xM as reference standards. 
At day 3 post-infection, the plates were processed as 
described above. 

[0105] The results of these experiments indicated that the 
96-well assay format is robust and reproducible. The S/N 
ratio (ratio of signal of cell control wells (signal) to virus 
control wells (noise)) was 9.2±1.8. The well-to-well and 
assay-to-assay variability was less than 20%. Using this 
assay, the EC 50 values for CDV and PAA were determined 
to be 84*15 uM and 985±85 uM, respectively. These values 
were within the range of published values for these com- 
pounds. Based on this analysis, the 1:800 dilution of vac- 
cinia virus (boxed) was chosen for use in the assay. 

[0106] (c) Compound Testing: 

[0107] Representative compounds of the invention were 
tested in the vaccinia virus CPE assay. Compounds were 
dissolved in DMSO and diluted in medium such that the 
final concentration in each well was 5 uM compound and 
0.5% DMSO. The compounds were added robotically to the 
culture medium using the Biomek® FX robot system. Fol- 
lowing compound addition, the cultures were infected with 
vaccinia virus. After 3 days, plates were processed and CPE 
quantified as described. 

[0108] Representative compounds of the invention inhib- 
ited vaccinia virus -induced CPE by greater than 50% at the 
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test concentration (5 uM). Selected compounds were further 
evaluated for potency (EC S0 ) in the CPE assay and cyto- 
toxicity (CC S0 ) in an MTT assay. The MTT assay measures 
mitochondrial dehydrogenase activity in dividing cells. This 
method detects the in situ reduction of (3-(4,5-dimethylthi- 
azol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)- 
2H-telrazolium) using an electron coupling reagent (phena- 
zine methosulfate) to produce an insoluble formazan. The 
absorbance of the formazan at 490 nm can be measured 
directly from 96-well assay plates following solubilization 
of the formazan in 50% ethanol. The quantity of formazan 
product is directly proportional to the number of living cells 
in culture. 

[0109] EC50 values are determined by comparing com- 
pound-treated and compound-untreated cells using a com- 
puter program. (The EC50 value measures compound con- 
centration that inhibits viral replication by 50%). The EC50 
values of representative compounds of the invention in the 
CPE assay are listed in Table 3, below. These compounds 
were active at non-toxic concentrations. 

TABLE 3 





Vaccinia EC50 


Cowpox EC 50 




A = <0.5 ^M, 


A - <0.5 nM, 




B - 0.5 to <1.0 >iM, 


B - 0.5 to <!.0jiM, 


Example 


C - 1 .0 to <5 iiM 


C - 1.0 to <5 jjM 


Number 


D - £5 hM 


D = *5 \iM 


1. 


A 


A 


2. 


A 


C 


3. 


A 


B 


4. 


A 


C 


5. 


A 


B 


6. 


H 


D 


7. 


A 


*«* 


8. 


A 


B 


9. 


A 


D 


10. 


D 


D 


11. 


C 


D 


12. 


A 


A 


13. 


A 


B 


14. 


A 


C 


15. 


A 


A 


16. 


A 


A 


17. 


A 


C 


18. 


A 


A 


19. 


A 


A 


20. 


A 


A 


21. 


A 


A 


22. 


A 


C 


23. 


A 


*** 


24. 


A 


B 


25. 


B 


D 


26. 


A 


*** 


27. 


B 


• ** 


28. 


A 


A 


29. 


A 


A 


41. 


A 


C 



•** Indicates that data was not collected. 

Spectrum and Specificity of Activity of Compounds 

[0110] Several additional CPE inhibition assays, similar to 
above, were utilized to identify a spectrum of activity of 
compounds of the invention within the orthopox genus. For 
example, the corresponding EC50 values of representative 
compounds in wild type cowpox virus (obtained from 
USAMRIID, Fort Detrick, Frederick, Md.) are listed in 
Table 3, above. 

[0111] Table 4 lists EC50 values of select compounds of 
the invention measuring an\i-ortkopox virus activities in 



these CPE inhibition assays for cidofovir-resistant cowpox 
virus (Brighton Red strain, (available from USAMRIID Fort 
Detrick, Frederick, Md.), camelpox, and monkeypox virus 
(Zaire(V79-l-005«scab)). 

TABLE 4 



Example 
Number 



Cidofovir- 
Resistant 
Cowpox EC 50 
A = <0.5 uM, 
B - 0.5 to <1.0 uM, 
C - 1.0 to <5 >iM 
D - §50 uM 



Monkeypox EC^ 
A = <0.5 uM, 
B - 0.5 to <1.0 uM, 
C = 1.0 to <5 pM 
D = ^50 uM 



Camelpox EC 50 
A = <0.5 uM, 

B-0.5 
to <1 .0 uM, 
C o 1.0 to <5 uM 
D - §50 uM 



1 

2 
3 

15 
24 



A 
A 
A 
A 
B 



A 
A 
A 
A 
A 



[0112] The specificity of representative compounds for 
orthopox virus inhibition is reflected in the fact that they do 
not inhibit the replication of unrelated viruses, including 
Pichinde virus, RiA Valley fever virus (strain MP 12), res- 
piratory syncytial virus and cytomegalovirus. 

[0113] Although the present invention has been described 
and exemplified in terms of certain preferred embodiments, 
other embodiments will be apparent to those skilled in the 
art. The invention is, therefore, not limited to the particular 
embodiments described and exemplified, but is capable of 
modification or variation without departing from the spirit of 
the invention, the full scope of which is delineated by the 
annended claims, 



What is claimed is: 

1. A method of treating or preventing an infection caused 
by an orthopox virus in a living host having or susceptible 
to said infection, said method comprising administering to 
said living host a therapeutically effective amount of a 
compound having the formula: 



R 2 R4 



r 

M 

Ri R3 



< A 

N — N 



Rs 



wherein: 



R, and R 2 represent radicals independently selected from 
the group consisting of hydrogen and alkyl; 

R 3 and R 4 represent radicals independently selected from 
the group^onsisting of hydrogen and alkyl; 

or R 3 and# taken together with the carbons to which they 
are attached form a cyclic structure selected from the 
group consisting of 

AA/VV <AAAA» 
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-continued 

Rio 




wherein R 7 , R 8 , R^ R 10 , R n , and R 12 represent radicals 
that are independently selected from the group consist- 
ing of hydrogen and alkyl; 

R 5 represents a radical selected from the group consisting 
of hydrogen and alkyl; 

R^ represents a radical selected from the group consisting 
of straight- or branched chain alkyl, cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a sub- 
stituted or unsubstituted aryl group, a substituted or 
unsubstituted heteroaryl group selected from the group 
consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiaz- 
olyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a 
substituted or unsubstituted arylalkyl group, and a 
substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group 
consisting of pyridine and thiophene; 

M is selected from the group consisting of 




wherein R 13 , R l4 , R 15 , and R 16 are independently selected 
from the group consisting of hydrogen and alkyl; 

said aryl group substituents and said arylalkyl group 
substituents being one or more radical(s) independently 
selected from the group consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxy- 
alkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, 
carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroaryla- 
lkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, 
alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalky- 
lamino, dialkylamino, aminoalkyl, nitro, amido, ami- 
doalkyl, amidino, carboxamide, alkylthio, alkylsulfi- 
nyl, alkylsulfonyl, sulfonamide, and mercapto; 

or a pharmaceutical ly acceptable salt thereof. 

2. A method of treating or preventing an infection caused 
by an orthopox virus in a living host having or susceptible 
to said infection, said method comprising administering to 



said living host a therapeutically effective amount of a 
compound having the formula: 

la 




wherein: 

R 6 represents a radical selected from the group consisting 
of straight- or branched chain alkyl, cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a sub- 
stituted or unsubstituted aryl group, a substituted or 
unsubstituted heteroaryl group selected from the group 
consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiaz- 
olyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a 
substituted or unsubstituted arylalkyl group, and a 
substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group 
consisting pyridine and thiophene; 

said aryl group substituents and said arylalkyl group 
substituents being one or more radical(s) independently 
selected from the gmim consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxy- 
alkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, 
carboxamide, alkylthio, alkylsulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroaryla- 
lkyl group substituents being one or more radical(s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, 
alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalky- 
lamino, dialkylamino, aminoalkyl, nitro, amido, ami- 
doalkyl, amidino, carboxamide, alkylthio, alkylsulfi- 
nyl, alkylsulfonyl, sulfonamide, and mercapto; 

or a pharmaceutically acceptable salt thereof. 

3. A method of treating or preventing an infection caused 
by an orthopox virus in a living host having or susceptible 
to said infection, said method comprising administering to 
said living host a therapeutically effective amount of a 
compound having the formula: 

lb 
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wherein 

R 6 represents a radical selected from the group consisting 
of straight- or branched chain alkyl, cycloalkyl, 
cycloalkylalkyl, alkcnyl, alkynyl, cycloalkenyl, a sub- 
stituted or unsubstituted aryl group, a substituted or 
unsubstituted heteroaryl group selected from the group 
consisting of ftiryl, thienyl, pyridyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl. isothiaz- 
olyl, 1,2,3-oxadiazolyl, 1 ,2,3-triazolyl, and tetrazolyl; a 
substituted or unsubstituted arylalkyl group, and a 
substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group 
consisting pyridine and thiophene; 

said aryl group substituents and said arylalkyl group 
substituents being one or more radical(s) independently 
selected from the group consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxy- 
alkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, 
carboxamide, alkylthio, alkyl sulfinyi, alkylsulfonyl, 
sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroaryla- 
lkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, 
alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalky- 
lamino, dialkylamino, aminoalkyl, nitro, amido, ami- 
doalkyl, amidino, carboxamide, alkylthio, alkylsulfi- 
nvl_ alkyjsnlfony], sulfonamide, and merc2ptc; 

or a pharmaceutical ly acceptable salt thereof. 

4. The method of claim 1, wherein said compound is 
selected from the group consisting of: 4-trifluoromethyl-N- 
(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocyclo- 
prop[f]isoindol-2( 1 H)-yl)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-4-pyridinecarboxam- 
ide; 

4-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

3-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

3- chloro-N-(3,3a,4,4a,5.5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

2-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

2-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

4- chloro-N-(3,3a,4,4a 5 5.5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-3-pyridinecarboxam- 
ide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-2-pyridinecarboxam- 

idc; 



4-methoxy-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo- 
4,6-ethenocycloprop[f|isoindol-2(lH)-yl)-benzamide; 

4-nitro-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6- 
ethenocycloprop[f)isoindol-2( 1 H)-yl)-benzamide; 

4-fluoro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

3- fluoro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4- bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethanocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

4-bromo-N-(l,3-(2H,3aH)-dioxo-4,8-ethenocyclohepta 
[c]pyrrolyl)-benzamide; 

4-bromo-N-(octahydro- 1 ,3-dioxo-2H-isoindol-2-yl)-ben- 
zamide; 

4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido- 
benzamide; 

4-bromo-N-bicyclo[2.2.2]octane-2,3-dicarboximido-ben- 
zamide; 

4-cyano-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4-trifluoromethyl-N-(3,3a,4,4a J 5,5a ) 6,6a-octahydro-l,3- 
dioxo-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-ben- 
zamide; 

4-methyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4, 
6-ethenocycloprop[f)isoindol-2( 1 H)-yl)-benzamide; 

3 - br omo-N T -( i \3\3 f a i 4\T J'dAiCKdhy uro-i : ,5 : -dioxospiro 
[cyclopropane- l,8 , -[4,7]methano[2H]isoindol]-2 , -yl)- 
benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6-etheno- 
cycloprop[f)isoindol-2(l H)-yl)-tricyclo[3.3. 1 . 1 3,7]de- 
cane- 1 -carboxamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-benzeneacetamide; 

4- bromo-N-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7- 
methano -2 H-i so indol -2 -y 1 )-benzamide; 

2,4-dichloro-N-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)-benzamide; 

4-trifluoromethyl-N-bicyclo[2.2.2]oct-5-ene-2,3-dicar- 
boximido-benzamide; 4-trifluoromethyl-N-bicyclo 
[2.2.2]octane-2,3-dicarboximido-benzamide; and 2,4- 
dimethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo- 
4,6-emenocycloprop[f]isoindol-2(lH)-yl)-thiazole-5- 
carboxamide; or a pharmaceutically acceptable salt 
thereof. 

5. The method of claim 1, wherein said compound is 
selected from the group consisting of 4-trifluoromethyl-N- 
(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocyclo- 
prop[f]isoindol-2(l H)-yl)-N-methyl-benzamide; 4-trifluo- 
romethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-N-ethyl-benzamide; 

4-trifluoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3- 
dioxo-7,8-dimethyl-4,6-ethenocycloprop[f|isoindol- 
2(lH)-yl)-benzamide; 

4-trifluoromethyl-N-(3a,4,7,7a-tetrahydro-4,7-etheno- 
lH-isoindol-2(l H)-yl)-benzamide; 
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N-CS^a^^a^^a^^a-octahydro-l^-dioxo-T^-dim- 
ethyl-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-aceta- 
mide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-7,8-dim- 
ethyl-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-but-3- 
enamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-7,8-dim- 
ethyl-4,6-ethenocyclopnop[f]isoindol-2(lH)-yl)-cyclo- 
hexanecarboxamide; 

4-trifluoromethyl-N-(3,3a,4 5 4a,5 J 5a,6,6a-octahydro-l,3- 
dioxo-7,8-dimemyl-4,6-ethenocycloprop[l^soindol- 
2(1 H)-yl)-benzylacetamide; 

4-pyridyl-N-(33M,4a,5,5a,6,6a-octahydro-l,3-dioxo-7, 
8 -dimethyl -4, 6-ethenocycloprop[f]isoindol-2( 1 H)-yl)- 
acetamide; and 

3- thienyl-N-(3,3a ) 4,4a,5,5a,6,6a-octahydro-l,3-dioxo-7, 
8-dimemyl-4,6-ethenocycloprop[f)isoindol-2( 1 H)-yl)- 
acetamide; or a pharmaceutically acceptable salt 
thereof. 

6. The method of claim 1, wherein said compound is 
selected from the group consisting of 4-trifluoromethyl-N- 
(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocyclo- 
prop[f]isoindol-2( 1 H)-yl)-benzamide; 

4- bromo-N-(3,3a J 4,4a,5,5a,6 J 6a-octahydro-l,3-dioxo-4, 
6-ethanocycloprop[f)isoindol-2(lH)-yl)-benzamide; 

4-bromo-N-(octahydro- 1 ,3-dioxo-2H-isoindol-2-yl)-ben- 
zamide; 

4-fluoro-N-(3,3a,4,4a,5,5a.6,6a-octahydro-l ; 3-dioxo-4.6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

3- fiuoro-N-(3,3a,4,4a,5,5a,6,6a-octahyaro-l,3-dioxo-4,6- 
ethenocycloprop[f)isoindol-2( 1 H)-yl)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-4-pyridinecarboxam- 
ide; 

4- bromo-N-(3,3a.4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

4-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 
4-trifluoromethyl-N-bicyclo[2.2.2]oct-5-ene-2 J 3-dicar- 
boximido-benzamide; and 4-trifluoromethyl-N-bicyclo 
[2.2.2]octane-2,3-dicarboximido-benzamide. 

7. The method of claim 1 , wherein said living host is a 
mammal. 

8. The method of claim 1 , wherein said living host is a 
human. 

9. The method of claim 1, wherein the orthopox virus is 
selected from the group consisting of aractuba virus, BeAn 
58058 virus, buffalopox virus, camelpox virus, cantagalo 
orthopoxvirus, cowpox virus, Ectromelia virus, elephantpox 
virus, monkeypox virus, rabbitpox virus, raccoonpox virus, 
skunkpox virus, taterapox virus, vaccinia virus, smallpox 
virus, and volepox virus. 

10. The method of claim 9, wherein the orthopox virus is 
selected from the group consisting of vaccinia virus, cowpox 
virus, smallpox virus, monkeypox virus and camelpox virus. 

11. The method of claim 1, wherein said compound is 
administered in unit dosage form containing about 0.125 to 
about 250 mg of said compound per kilogram of patient 
body weight per day. 



12. The method of claim 11, wherein said unit dosage 
includes a pharmaceutically acceptable carrier medium. 

13. The method of claim 1, wherein said compound is 
administered in combination with at least one supplemental 
active agent selected from the group consisting of interfer- 
ons, ribavirin, immunoglobulins, immunomodulators, anti- 
inflammatory agents, antibiotics, antivirals or anti-infectious 
agents. 

14. The method of claim 13, wherein said compound and 
said at least one supplemental active agent are administered 
simultaneously. 

15. The method of claim 1, wherein said route of admin- 
istration is selected from the group consisting of orally, . . 
rectally, parenterally, introoijtcmally , intravaginally, intrap- |nHt*C/5Terf^utf 
eritoneally, locally or by inhalation. 

16. A pharmaceutical composition for the treatment of 
orthopoxvirus infections and diseases associated with such 
infections in a living host, said composition comprising a 
therapeutically effective amount of one or more of the 
compounds having the formula: 



R 2 R4 



R, R 3 



< A 

N — N Rfi 

R 5 



wherein: 



R { and R 2 represent radicals independently selected from 
the group consisting of hydrogen and alkyl; 

R 3 and R 4 represent radicals independently selected from 
the group consisting of hydrogen and alkyl; 

or R 3 and R 4 taken together with the carbons to which they 
are attached form a cyclic structure selected from the 
group consisting of 



^7 &8 




R7 




wherein R 7 , R 8 , Rg, R 10 , R n , and R l2 represent radicals 
that are independently selected from the group consist- 
ing of hydrogen and alkyl; 

R 5 represents a radical selected from the group consisting 
of hydrogen and alkyl; 
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R$ represents a radical selected from the group consisting 
of straight- or branched chain atty; cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a sub- 
stituted or unsubstituted aryl group, a substituted or 
unsubstituted heteroaryl group selected from the group 
consisting of furyl, thienyl, pyridyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiaz- 
olyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a 
substituted or unsubstituted arylalkyl group, and a 
substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group 
consisting pyridine and thiophene; 

M is selected from the group consisting of 




wherein R 13 , R M , R 15 , and R 16 are independently selected 
from the group consisting of hydrogen and alkyl; 

said aryl group substituents and said arylaJkyl group 
substituents being one or more radical (s) independently 
selected from the group consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxy- 
alkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, 
carboxamide, alkylthio, alkyl sulflnyl, alkylsulfonyl, 

said heteroaryl group substituents and said heteroaryla- 
lkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, 
alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalky- 
lamino, dialkylamino, aminoalkyl. nitro, amido, ami- 
doalkyl, amidino, carboxamide, alkylthio, alkylsulfi- 
nyl, alkylsulfonyl, sulfonamide, and mercapto; or a 
pharmaceutical ly acceptable salt thereof and a pharma- 
ceutical^ acceptable carrier medium. 
17. The pharmaceutical composition of claim 16, wherein 
the compound is selected from the group consisting of: 
4-triftuoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-di- 
oxo-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-4-pyridinecarboxam- 
ide; 

4-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

3-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-emenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

3-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

2-bromo-N-(3,3a,4,4a,5,5a,6,6a-oclahydro-l,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

2-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 



4-chloro-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f)isoindol-2(lH)-yl)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-3-pyridinecarboxam- 
ide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2( 1 H)-yl)-2-pyridinecarboxam- 
ide; 

4-methoxy-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo- 
4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

4-nitro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4-fluoro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

3- fluoro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f)isoindol-2(l H)-yl)-benzamide; 

4- bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4, 
6-ethanocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4-bromo-N-(l,3-(2H,3aH)-dioxo-4,8-ethenocyclohepta 
[c]pyrrolyl)-benzamide; 

4-bromo-N-(octahydro- 1 ,3-dioxo-2H-isoindol-2-)<J-ben- 
zamide; 

4-bronio-N-bicyc!o[2.2.2]oct-5-ene-2,3-dic2rboximido- 
benzamide; 

4-bromo-N-bicyclo[2.2.2]octane-2,3-dicarboximido-ben- 
zamide; 

4-cyano-N-(3,3a,4,4a,5,5a,6,6a-octahydro-1,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4-trifluoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3- 
dioxo-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-ben- 
zamide; 

4- methyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

5- bromo-N-Cl'^'^'a^'J'J'a-hexahydro-r^'-dioxospiro 
[cyclopropane- 1,8 , -[4, 7]methano[2H]i soindol]-2'-y 1)- 
benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f)isoindol-2( 1 H)-yl)-tricyclo[3.3. 1 . 1 3,7]de- 
cane- 1 -carboxamide; 

N-(3,3a,4,4a,5,5a,6 3 6a-octahydro-l ,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-benzeneacetamide; 

4-bromo-N-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)-benzamide; 2,4-dichloro- 
N-( 1 ,3,3a,4,7,7a-hexahydro- 1 ,3-dioxo-4,7-methano- 
2H-isoindol-2-yl)-benzamide; and 2,4-dimethyl-N-(3, 
3a,4,4a,5,5a,6,6a-octahydro-I,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-thiazole-5- 
carboxamide; or a pharmaceutically acceptable salt 
thereof. 
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18. A compound having the formula: 



r 

M 



R2R4 P 



< A 

N — N R* 



A" 

Rj R3 O 



I 

R5 



wherein: 



and R 2 represent radicals independently selected from 
the group consisting of hydrogen and alkyl; 

R 3 and R 4 represent radicals independently selected from 
the group consisting of hydrogen and alkyl; 

or R 3 and R 4 taken together with the carbons to which they 
are attached form a cyclic structure selected from the 
group consisting of 




Rg R9 

/winy «wW 

"XT. 

Rg R9 




and 



wherein R 7 , R 8 , Rs, R 10 , R u , and R 12 represent radicals 
that are independently selected from the group consist- 
ing of hydrogen and alkyl; 

R 5 represents a radical selected from the group consisting 
of hydrogen and alkyl; 

R^ represents a radical selected from the group consisting 
of straight- or branched chain alkyl, cycloalkyl, 
cycloalkylalkyl, alkenyl, alkynyl, cycloalkenyl, a sub- 
stituted or unsubstituted aryl group, a substituted or 
unsubstituted heteroaryl group selected from the group 
consisting of furyl, thienyl, pyridyl. pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiaz- 
olyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, and tetrazolyl; a 
substituted or unsubstituted arylalkyl group, and a 
substituted or unsubstituted heteroarylalkyl group, 
wherein the heteroaryl is selected from the group 
consisting pyridine and thiophene; 

M is selected from the group consisting of 



*.3-\ ^ ^^Y^ 

wIaa, wLa. «nn/lv* wl/vx. 



wherein R 13 , R 14 , R 15 , and R 16 are independently selected 
from the group consisting of hydrogen and alkyl; 

said aryl group substituents and said arylalkyl group 
substituents being one or more radical(s) independently 
selected from the group consisting of a straight- or 
branched chain alkyl, alkoxy, alkoxyalkyl, alkoxy- 
alkoxy, halogen, polyfluoroalkyl, polyfluoroalkoxy, 
carboxy, cyano, nitro, amido, amidoalkyl, amidino, 
carboxamide, alkylthio, alkyl sulfinyl, alkylsulfonyl, 
sulfonamide, and mercapto; 

said heteroaryl group substituents and said heteroaryla- 
lkyl group substituents being one or more radical (s) 
independently selected from the group consisting of a 
straight- or branched chain alkyl, hydroxy, alkoxy, 
alkoxyalkyl, alkoxyalkoxy, halogen, polyfluoroalkyl, 
polyfluoroalkoxy, carboxy, cyano, amino, monoalky- 
lamino, dialkylamino, aminoalkyl, nitro, amido, ami- 
doalkyl, amidino, carboxamide, alkylthio, alkylsulfi- 
nyl, alkylsulfonyl, sulfonamide, and mercapto; 

or a pharmaceutical^ acceptable salt thereof, with the 
proviso that said formula does include the compounds 
selected from the group consisting of N-(3,3a,4,4a,5, 
5a ,6 , 6a-octahydro- 1 ,3 -dioxo-4 ,6-ethenocycloprop[f] 
isoindol-2(l H)-yl)-4-pyridinecarboxamide; 4-bromo- 
N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 
3-bromo-N-(3,3a ) 4,4a,5,5a,6,6a-octahydro-l,3-dioxo- 
4,6-ethenocycloprop[f|isoindol-2(lH)-yl)-benzamide; 

5- chloro-N^^a^^a^jSa^^a-octahydro-l^-dioxo- 
4,6-emenocycloproprnisoindol-2flH)-yl)-benzamide; 
N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4,6- 
ethenocycloprop[f)isoindol-2( 1 H)-yl)-4-pyridinecar- 
boxamide; 4-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 
1 ,3-dioxo-4,6-ethenocycloprop[f]isoindol-2( 1 H)-yl)- 
benzamide; 4-methoxy-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l,3-dioxo-4,6-ethenocycloprop[f]isoindol- 
2( 1 H)-yl)-benzamide; 4-bromo-N-(3,3a,4,4a,5,5a,6,6a- 
octahydro-l,3-dioxo-4,6-ethanocycloprop[f]isoindol- 
2(lH)-yl)-benzamide; 3-bromo-N-(l',3 , ,3 , a,4 , ,7 , ,7a- 
hexahydro-1 \3'-dioxospiro[cyclopropane-l ,8'-[4,7] 
methano[2H]isoindol]-2 , -y])-benzamide; N-(3,3a 5 4,4a, 
5,5a,6,6a-octahydro-l,3-dioxo-4,6-ethenocycloprop[f] 
isoindol-2(l H)-yl)-tricyclo[3.3. 1 . 13,7]decane-l - 
carboxamide and 4-Bromo-N-(l,3,3a,4,7,7a- 
hexahydro- 1,3 -dioxo-4, 7-methano-2H-isoindol-2-yl)- 
benzamide. 

19. A compound selected from the group consisting of: 
4-trifluoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-di- 
oxo-4,6-ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

2-bromo-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4, 

6- ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2(lH)-yl)-3-pyridinecarboxam- 
ide; 

N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6-etheno- 
cycloprop[f]isoindol-2( 1 H)-yl)-2-pyridinecarboxam- 
ide; 

4-nitro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4-fluoro-N-(3,3a,4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 
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3- fluoro-N-(3 3 3a,4,4a,5 } 5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2(lH)-yl)-benzamide; 

4- bromo-N-(3,3a.4,4a,5,5a,6,6a-octahydro- 1 ,3-dioxo-4, 
6-ethanocycloprop[f]isoindol-2(lH)-yI)-benzamide; 

4-bromo-N-(l,3-(2H,3aH)-dioxo-4,8-ethenocyclohepta 
[c]pyrrolyl)-benzamide; 

4-bromo-N-(octahydro- 1 ,3-dioxo-2H-isoindol-2-yl)-ben- 
zamide; 

4-bromo-N-bicyclo[2.2.2]oct-5-ene-2,3-dicarboximido- 
benzamide; 

4-bromo-N-bicyclo[2.2.2]octane-2,3-dicarboximido-ben- 
zamide; 



4-cyano-N-(3,3a > 4,4a,5,5a,6,6a-octahydro-l,3-dioxo-4,6- 
ethenocycloprop[f]isoindol-2( 1 H)-yl)-benzamide; 

4-trifluoromethyl-N-(3,3a,4,4a,5,5a,6,6a-octahydro- 1 ,3- 
dioxo-4,6-ethenocycloprop[f]isoindol-2(lH)-yl)-ben- 
zamide; 4-trifluoromethyl-N-bicyclo[2.2.2]oct-5-ene- 
2, 3 -dicarboximido- benzamide; 

4-trifluoromethyl-N-bicyclo[2.2.2]octane-2,3-<iicarbox- 
imido-benzamide; and 2,4-dimethyl-N-(3,3a,4,4a,5,5a, 
6,6a-octahydro- 1 ,3-dioxo-4,6-ethenocycloprop[f] 
isoindol-2(lH)-yl)-thiazole-5-carboxamide. 

***** 
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